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ABSTRACT 


Detailed field work during the summer of 1938, and subsequent insoluble-residue 
studies, have yielded considerable additional data on the character of the Morrow 
group of rocks in Adair County, Oklahoma. Sufficient information is at hand to permit 
the recognition of the divisions of the Morrow group, the Hale sandstone at the base 
and the Bloyd shale above. In addition, the Brentwood and Kessler members of the 
Bloyd are developed in Adair County. The Brentwood can be recognized as an interval 
of alternating shale and limestone beds, and the westward extent of the Kessler has 
been determined to be about 4 miles west-southwest of Stilwell, Oklahoma. Only by 
insoluble-residue studies is it possible to differentiate between the limestone beds of the 
Hale formation, and the Brentwood and Kessler limestone members. The Kessler 
member, in particular, has a diagnostic insoluble residue. 

There is a marked disconformable contact between the Pitkin limestone _ the 
Hale sandstone in almost every section measured and studied. In all but a very few 
cases this contact consists of a highly ferruginous, calcareous, conglomerate bed averag- 
ing less than a foot in thickness. It is invariably phosphatic. 


INTRODUCTION 


Location of area.—The area is located in the southern part of 
Adair County, Oklahoma (Fig. 1), including Ts. 14 N. to 16 N., in- 
clusive; Rs. 24 E. to 26 E.; the south half of T. 17 N.; and six partial 
sections in T. 14 N., R: 27 E. With the exception of the few sections 
in T. 14 N., R. 27 E., in the Winslow Quadrangle, the entire area 
lies in the Tahlequah Quadrangle. 

Field procedure.—This investigation, which was a project of the 
Oklahoma Geological Survey, was undertaken during the summer of 
1938. A Works Projects Administration culture map and the United 
States Geological Survey topographic sheet of the Tahlequah Quad- 
rangle were used as base maps. All sections were measured by means 
of aneroid barometer, hand level, a 50-foot steel tape and a 6-foot 

1 Published by permission of the director of the Oklahoma Geological Survey. 
Manuscript received, September 11, 1939. 

2 State University of Iowa. Present address: Room 2130, 30 Rockefeller Plaza, 
New York, N. Y 
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carpenter’s rule. Samples were collected throughout each measured 
section at every exposed change in lithology, for insoluble-residue 
studies. 

Laboratory procedure.—Each sample was given identical treat- 
ment, regardless of whether it was limestone, shale, sandstone, or 
conglomerate. The sample was crushed to }-inch size and two repre- 
sentative splits were placed in 23-inch vials, one for acid tredtment, 
the other for binocular examination. The large size was used in order 
to save large individual insoluble fragments and structures. A sample 
averaging 17-20 grams was weighed, placed in a 400-cubic centimeter 
beaker, digested in a 5 per cent solution of commercial grade hydro- 
chloric acid, and heated on a sand bath until all reaction had ceased. 
The temperature of the sand bath was kept considerably below the 
boiling point of the acid. At intervals of 1 or 2 hours during digestion, 
as the acid became saturated with the soluble material and the residue 
had settled to the bottom of the beaker, the spent acid was decanted 
and fresh acid was added. Care was taken not to lose any of the fine 
particles of the residue. 

Upon complete digestion, the contents of each beaker were filtered 
through a previously weighed filter paper; the filter paper and con- 
tents were dried in an oven, and the weight and percentage of residue 
were determined. 

Following this, the residue was washed from the filter paper into 
another 400-cubic centimeter beaker by a jet of water from a wash 
bottle; it was thoroughly washed and much of the clay and silt was 
decanted. The sample was covered with roo cc. of water; about 15 cc. 
of o.2 NKOH was added, and this solution was brought just to a 
vigorous boil in order to deflocculate the clay in the residue. 

Further washing at this stage made it possible to decant essentially 
all the clay and fine silt, leaving only grains above a yz—¢z mm.-size 
grade in residue. These grains were washed out of the beaker with 
acetone, dried, and weighed, in order to compute the percentage of 
grains to the original weight of the sample. Finally these mineral 
grains were placed back in the vial for binocular and petrographic 
microscope study. 

Acknowledgments.—The writer takes this opportunity to acknowl- 
edge his indebtedness to Robert H. Dott, director of the Oklahoma 
Geological Survey, for fostering this work as a special project of that 
organization, for aid in the field, and for continued interest in the 
development of the project. Professor A. C. Trowbridge, of the State 
University of Iowa, guided the preparation of the manuscript and 
H. G. Hershey, also of the State University of Iowa, supervised the 
preparation and study of the insoluble residues. 


| 
| 
4 


412 CARL A. MOORE 


STRATIGRAPHY 
Table I shows the stratigraphic position of the formations exposed 
in Adair County, Oklahoma. 
TABLE I 


System | Group 


Formation 


Des Moines 


Atoka 
Georges Fork 
Ae shale i 
Pope Chapel | 
A; shale 
Coody i 


Pennsylvanian 


Morrow 


Bloyd 
Kessler 
Brentwood 


Hale 


Chester 


Pitkin 


Fayetteville 
Wedington 


Mayes 


Mississippian 


Osage 


Keokuk 
Reeds Spring 
St. Joe \ 


Kinderhook 


Chattanooga 


Sylamore 


| 


Silurian | Niagaran St. Clair 


The Pitkin formation underlies the Hale disconformably, and the 
Atoka formation overlies the Bloyd with a marked disconformity. 
These two formations are included in this paper to show the general 
relations of the Morrow group to the adjacent formations. 


MISSISSIPPIAN SYSTEM 
CHESTER GROUP 
PITKIN FORMATION 


Lithology.—The Pitkin is characteristically a massive limestone. 
In addition to the massive character, however, an argillaceous 
lithology and a granular lithology may be recognized (Fig. 2). The 
massive lithology has a fine to sub-lithographic crystalline texture,’ 


3 In this paper the following scheme of limestone crystallinity has been used. The 
size grade refers to either crystals or grains, or both. 
Above 3 mm.—very coarsely crystalline 
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and it is light blue to dark blue-gray in color. In addition the lime- 
stone is spotted and stained with limonite, is locally oélitic near the 
base, ordinarily contains resinous-appearing beds near the top, and 


GRANULAR 
LITHOLOGY 


ARGILLACEOUS p 


LITHOLOGY 


MASSIVE 
SIV K 


LITHOLOGY 


= LLE 


Fic. 2.—Diagram showing three zones that may be recognized in Pitkin 
limestone in southern part of Adair County, Oklahoma. 


it weathers knobby and blocky, shattered by joints. This massive 


—1I mm.—coarsely crystalline 

—} mm.—coarse medium crystalline 

+ mm.—medium crystalline 

mm.—fine medium crystalline 

mm.—fine crystalline 

Below 3s mm.—very fine crystalline 

Visible with 7X hand lens—sub-lithographic crystalline. 
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lithologic zone is the most common throughout the southern part of 
Adair County. 

The argillaceous lithologic zone of the Pitkin limestone is a suc- 
cession of thin, knobby, blue-gray, argillaceous limestones, inter- 
bedded with dark blue, slightly calcareous shales. All these beds, 
where well exposed, are associated with, and are above, the massive 
zone, and may serve as a good horizon marker if the conglomeratic 
base of the Hale formation is not exposed or is too thin to be noted. 
This lithologic zone averages less than 10 feet thick. The calcareous 
shales are characterized by an abundance of large brachiopods and 
large mollusks: productids, Linoproductus prattenianus, Echinoconchus 
alternata, Dielasma arkansanum, Composita trinuclea, Sphenotus chero- 
keense, Myalina compressa, Bellerophon sp., Platyceras subrotundum, 
Mooreoceras sp. 

The third or granular lithologic zone is a massive, rather granular- 
appearing, coarse to very coarsely crystalline, limestone that is 
heavily limonite-spotted and stained on the outcrop. This lithologic 
zone is very thin and where present and exposed, occurs above the 
argillaceous lithologic zone. In the section on Gittin’ Down Mountain 
(Secs. 14, 15, 22, and 23, T. 15 N., R. 24 E.), however, the Pitkin 
is 48 feet thick and here its lithologic character is entirely granular. 

Thickness.—The thickness of the Pitkin ranges from 21 feet on Hale 
Mountain, Washington County, Arkansas, to a maximum of 65 feet 
on Goat Mountain (Secs. 7 and 8, T. 15 N., R. 25 E.), and to an 
estimated minimum of 20 feet in the southern part of the county (Fig. 
3). The average thickness in the county is about 30 feet. 

Stratigraphic relations—Because the base of the Pitkin is almost 
invariably covered by soil and by slope wash the nature of the 
Fayetteville-Pitkin contact was not determined. 

The Pitkin-Hale contact (Fig. 4) is important because it marks 
the division of the Mississippian and Pennsylvanian systems in this 
area. This is a disconformable contact. The thickness of the Pitkin 
is maximum near the center of the area, and thins east and west. A 
physiographic high area in the Pitkin is indicated, with the Hale 
thinned over the high area. It is in the middle of the area, also, that 
the argillaceous and granular lithologic zones of the Pitkin are best 
developed. Evidence points to post-Pitkin pre-Hale erosion that cut 
out the argillaceous lithologic zone in the eastern and western parts of 
the county (Fig. 5). 

Character of insoluble residues.—The insoluble residues of the mas- 
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sive lithologic zone of the Pitkin show only a trace of grain residue.‘ 
The average major size grade of the quartz, which is everywhere the 
predominant mineral in the residues, is between $ and 7’ mm., and 
the quartz grains may be poorly sorted or well sorted. Euhedral sec- 


Fic. 4.—Contact between massive Pitkin limestone and thin-bedded Hale sandstone 
on Taylor Mountain (Sec. 13, T. 15 N., R. 25 E.). 

ondary quartz crystals, from 7s by ¢z mm. to } by yg mm. in size, 

were found in most of the samples (Fig. 6). 

In the argillaceous and granular lithologic zones the percentages 
of grain residues are as high as to per cent; a higher percentage of 
clay is present, and many samples are composed of as much as half 
limonite and limonitic stained material. Considerable asphaltum® is 
found in nearly all Pitkin residues. 

* The term “grain residue” is used here to designate the insoluble residue after the 


removal of the clay and fine silt size grades by treatment with KOH and by decanta- 
tion. 


5 This is a black, opaque, tar-like material with a high fusibility. It is insoluble in 
carbon tetrachloride, alcohol, and gasoline. 
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Fic. 5.—Diagram showing relation between Pitkin and Hale formations across 
Adair County. Figures at top indicate numbered field sections and are not included in 
this paper. These sections are 3 and 6 miles apart, with No. 2 on Arkansas-Oklahoma 
line, and No. 43 on Cherokee-Adair County line. Numbers on vertical lines indicate 
thickness of Hale and Pitkin formations. Westward dip is exaggerated. 


Fic. 6.—Grain residue, X25, of the massive lithologic zone of the Pitkin lime- 
stone on Bunch Mountain (Sec. 15, T. 14 N., R. 24 E.). Note varying sizes of secondary 
euhedral quartz crystals. 
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This study indicates, however, that the Pitkin is not everywhere 
recognizable solely on the basis of the character of the insoluble 
residues, and it is necessary to depend primarily on field relationships 
to recognize this limestone formation. 


PENNSYLVANIAN SYSTEM 
MORROW GROUP 
HALE FoRMATION 


Lithology—The Hale is present in every complete section meas- 
ured in Adair County, and is, nearly everywhere, the best exposed of 
the formations studied. It occurs in cliffs at the base of which the 
upper part of the Pitkin is exposed, and at the top of which the Brent- 
wood member of the Bloyd is poorly exposed. 

In all sections the Hale rests on eroded Pitkin limestone, and in 
most of the sections in the southern part of the area, there is a con- 
glomeratic bed at its base. This conglomerate is made up of well 
rounded limonitic, shaly, limestone pebbles and phosphatic nodules, 
in a ferruginous, calcareous, yellow-brown matrix. Croneis® stated 
that “these pebbles were obviously derived from the Pitkin formation, 
and the matrix of the conglomerate contains also waterworn Pitkin 
fossils.”” The conglomerate is a maximum of 7 feet thick at Fayette- 
ville, Arkansas,’ but averages less than a foot in thickness throughout 
Adair County. It is invariably phosphatic, ranging from a very slight 
amount (from o.o1 to 0.1 per cent) to a maximum of 3.12 per cent in 
Sec. 16, T. 25 N., R. 24 E. 

The extreme lithologic variability of the Hale makes it difficult 
to interpret the relationship of adjacent sections. Giles and Brewster® 
described the Hale formation on Hale Mountain, Arkansas, and 
pointed out that the basal 16 feet are concealed. Above this interval 
the Hale is composed of calcareous sandstone with a few thin shale 
intervals and one 4-foot limestone bed. 

On Bugger Mountain (Secs. 11 and 14, T. 16 N., R. 26 E.), the 
entire Hale is exposed and may be taken as a type exposure for the 
northern part of the area. The section follows. 


Feet 


® Carey Croneis, “Geology of the Arkansas Paleozoic Area,’”’ Arkansas Geol. Survey 
Bull. 3 (1930), p. 77. 
7 Albert W. Giles, personal communication. 


8 Albert W. Giles and Eugene B. Brewster, “Hale Mountain Section in Northwest 
Arkansas,” Bull. Amer. Assoc. Petrol. Geol., Vol. 14 (1930). pp. 131-32. 
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9. Clay: plastic, variegated When Wet... 2.0 

1.0 

6. Sandstone: slightly calcareous, thin-bedded....................... 8.5 

3. Sandstone: micaceous, very fine-grained; few limonite pebbles... ..... 

1. Pitkin limestone 


On Spade Mountain (Secs. 1, 2 and 12, T. 16 N., R. 24 E.), the 
Hale is poorly exposed. 


Feet 
7. Sandstone: calcareous, poorly eee 83.0 
6. Shale: fissile; containing thin sandstone lenses as in bed 3........... 2.0 
4. Sandstone: thin-bedded, medium-grained......................-55 2.0 
3. Shale: fissile, highly limonitic; containing thin sandstone lenses. .... . II.o 
1. Concealed 


At Wauhillau, Oklahoma (Secs. 19 and 20, T. 16 N., R. 24 E.), 
a good section of the Hale is exposed. 


Feet 
8. Shale: blue, fissile, with limonite concretions...................... 17.8 
3. Shale: fissile; contains thin sandstone lenses as on Spade Mountain..... 7.0 
1. Concealed 


In the middle of the southern part of Adair County the Hale 
contains more sandstone with a decrease in the amount of shale, and 
locally, limestone beds are well developed. 

Across a northward extending spur of Muskrat Mountain (Sec. 
15, T. 15 N., R. 26 E.), 99.5 feet of Hale are exposed. 


Feet 
5. Sandstone: massive and thin-bedded, consists largely of cross-bedded 
beds; many beds weathered honeycombed.................++-5. 82.0 
4. Shale: blue, fissile, more or less plastic. 8.0 
3. Shale: fissile, highly limonite-stained; contains limonite pebbles showing 
2. Sandstone: massive, medium-grained...................0000eeeeee 6.0 
1. Pitkin limestone 


The Hale is largely sandy limestone on the northern end of Stil- 
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well Mountain (Sec. 35, T. 16 N., R. 25 E.). The base is massive lime- 
stone that shows a trace of P20;. This is followed by about 4 feet of 
calcareous, medium-grained, cross-bedded sandstone, and 22 feet of 
massive to thin-bedded, blue-gray limestone. The upper part of this 
limestone is locally highly odlitic. Typical calcareous Hale sandstone 
completes the section, with a few, blue fissile clay shale beds near the 
top. On the west side of the southeast extension of Stilwell Mountain 
(in Sec. 1, T. 15 N., R. 25 E.), the Hale cliff is made up of very sandy 
limestone and extremely calcareous sandstone. Along a large joint in 
the cliff, erosion has produced a honeycombed sandstone with all the 
calcareous material leached out on one side of the joint. Massive, un- 
pitted limestone is on the other side of the joint. 

On Soap Mountain (Secs. 24 and 25, T. 15 N., R. 25 E.), the entire 
Hale is well exposed. 


Feet 
4. Sandstone: calcareous with large calcareous inclusions.............. 15.0 
3. Limestone: massive, coarsely 1.5 
2. Conglomerate: limonite pebbles; calcareous..................-.--: 0.8 
1. Pitkin limestone 


The section on Coon Mountain (Sec. 35, T. 16 N., R. 24 E.), illus- 
trates the method whereby the Hale and Brentwood limestones were 
differentiated. The Hale is composed of the usual conglomeratic layer 
at the base, 1.0 foot thick, followed by a sandy limestone bed 1.5 feet 
thick, 49 feet of typical calcareous sandstone, an 18-foot covered in- 
terval, 6 feet of thin-bedded sandstone, and the section is capped by 
5 feet of limestone. This upper limestone is very coarsely crystalline, 
crinoidal, and weathers platy. The limestone is referred to the Hale 
formation because there is a marked change both in the lithologic 
character and in the insoluble residue, between it and the overlying 
Brentwood limestones. This bed corresponds with the 4-foot limestone 
bed of the Hale on Hale Mountain. The insoluble residue shows this 
limestone to have a grain residue of 13.6 per cent. Quartz makes up 
80 per cent of the grains; major size grade ranges from } to  mm.; the 
sample is moderately well sorted; grains are angular (85 per cent), 
subangular (15 per cent), with a trace of curvilinear shapes, and they 
are moderately to well frosted. This residue contrasts with the residues 
of the Brentwood limestone beds in this section in which the percent- 
age of grain residue is less than 5 per cent and the major size grade of 
the quartz is of very fine sand or of silt size. In addition to the fore- 
going section, this coarsely crystalline limestone makes up almost half 
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of the Hale formation on Goat Mountain (Secs. 7 and 8, T. 15 N., 
R. 25 E.). 

On Gittin’ Down Mountain (Secs. 14, 15, 22 and 23, T. 15 N., 
R. 24 E.), the Hale is thin and does not contain the basal conglomer- 
atic layer. Here it is made up of 5 feet of massive, cross-bedded sand- 
stone at the base, followed by 23 feet of typical calcareous Hale sand- 
stone. The nature of the Hale at this point agrees with the notion of 
a local thickening of the Pitkin, thus cutting out the lower beds of 
the Hale. The same situation is apparent on Rocky Mountain (Sec. 4, 


Fic. 7.—Cross-bedding in Hale sandstone, in Hungry Mountain district (E. 3, 
Sec. 16, T. 15 N., R. 24 E.). This is near level in which limestone reefs are well de- 
veloped. 

T. 15 N., R. 24 E.), where the Pitkin is 52 feet thick and the Hale 
is entirely massive sandstone with no basal conglomeratic layer. 

Perhaps the best and most instructive exposure of the Hale forma- 
tion in the western part of the county is in the east half of Sec. 16, 
T. 15 N., R. 24 E., where 60 feet of the Hale are well exposed in a 
road cut. The base is a 6-foot bed of sandy limestone followed by a 
thin but persistent 3-foot bed of blue, clay shale weathering yellow- 
brown to buff, and containing phosphatic pebbles. A sample of this 
shale with the pebbles yielded 3.12 per cent P.O; on analysis. Above 
the shale is a sandstone and shale interval 12 feet thick. Cross-bedded, 
calcareous sandstones are well developed (Fig. 7). Limestone reefs, 
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which are very sandy and which weather somewhat cross-bedded and 
fluted, occur within this interval (Fig. 8). That these reefs are syn- 
genetic in origin is certain because thin resistant sandstone beds may 
be traced laterally to a reef, thence up and through the reef, and 
back to their original level. This situation may also explain in part 
the extreme variability of the Hale, from a limestone to a sandstone 
within a very short distance. The reefs appear to be confined to this 
interval. Evidently weathering soon removes most of the calcareous 


Fic. 8.—Limestone reef in Hale sandstone, in Hungry Mountain district (E. 3, 
Sec. 16, T. 15 N., R. 24 E.). Resistant sandstone layers may be traced laterally up to 
and through upper part of reef. 


material from the reefs and non-calcareous, honeycombed exposures 
remain. Thin-bedded sandstones with shaly partings, and a massive, 
honeycombed bed, complete the section. 

On the north end of Welch Mountain (Sec. 33, T. 15 N., R. 25 E.), 
the basal conglomeratic bed of the Hale is 2 feet thick. It is made up 
of rounded chert pebbles and limestone pebbles carrying crinoid stems. 
Here the entire exposed Hale is coarsely crystalline, crinoidal lime- 
stone. 

The Hale does not have the characteristic conglomeratic bed at 
its base on High Mountain, northeast of Bunch, Oklahoma (Secs. 2, 
3, 10 and 11, T. 14 N., R. 24 E.). The section is as follows. 
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Feet 
6. Sandstone: calcareous; weathers in horizontal, parallel flutings...... 8.0 
4. Sandstone: calcareous; weathers in horizontal, parallel flutings........ 5.0 
3. Limestone: coarsely crystalline, sandy; grades into sandstone below... 12.0 
1. Pitkin limestone 


On Beaver Mountain, along the Cherokee-Adair County line in 
T. 14 N., the Hale varies from a dominant arenaceous character in 
the southern part of the mountain to a predominantly calcareous 
nature in the northern portion. 

Thickness.—The Hale varies in thickness throughout the county. 
Much of this local variation is believed to be due to conditions of dep- 
osition rather than to widespread post-Hale pre-Bloyd erosion, and 
the Hale is thinned over the topographic high in the Pitkin in the 
central part of the area (Fig. 5). 

Across the northern part of the area, cross section AA’ (Fig. 3), 
the Hale varies from 89 feet on Hale Mountain, to 60 feet on the 
Arkansas-Oklahoma line; reaches a maximum of 100 feet on Spade 
Mountain, and is 87 feet thick on the Cherokee-Adair County line, 
at Wauhillau, Oklahoma. 

Cross section BB’ (Fig. 9), through the center of the area, shows 
a maximum thickness of 104 feet at Evansville, Arkansas, with some 
thinning in the mountains southeast of Stilwell, Oklahoma. In the 
western part of the county, in the Hungry Mountain area (T. 15 N., 
R. 24 E.), the Hale is generally thinner, and it is 68 feet thick on 
County Line Hill, Sec. 24, T. 15 N., R. 23 E. 

In cross section CC’ (Fig. 15), across the southern part of the area, 
the Hale is 104 feet thick along the east county line and thins greatly 
toward the southwest,in the mountains near Bunch, Oklahoma. There 
is a 50-foot cliff of Hale on Bunch Mountain, Sec. 15, T. 14 N., R. 24 E. 
(Fig. 10). On Beaver Mountain, on the Cherokee-Adair County line, 
the Hale is 50-70 feet thick. 

Stratigraphic relations —The Hale lies disconformably on the Pit- 
kin. The Hale-Brentwood contact is poorly exposed because the shales 
have usually washed down over the Hale limestones and sandstones. 
In most cases the Hale occurs in a cliff and the softer shales of the 
Brentwood have weathered into long, gently sloping hills. Few actual 
contacts between the Hale and Brentwood were seen and studied. 
The break appears to be one concerned principally with changes in 
the environments of deposition: from calcareous sandstones or 
coarsely crystalline limestone to blue-black, fissile, clay shale with 
thin limestone beds. 
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The residues of the calcareous sandstones and the coarsely crystal- 
line limestones of the Hale are identical except for differences in per- 
centage of residue. For this reason the contact between Hale limestone 
and Brentwood limestone is drawn where the massive limestone (or 
sandstone) changes from a very coarsely crystalline (or medium- 


Fic. 10.—A 50-foot cliff of typical Hale sandstone on Bunch 
Mountain, Sec. 15, T. 14 N., R. 24 E. 


grained) texture, with an insoluble residue in which the major grade 
of quartz is }-} mm., to a brown-gray, platy, fossiliferous limestone 
whose insoluble residue is characterized by the major grade of quartz 
being of a very fine sand or of silt size. This distinct change in litho- 
logic character and in the character of the insoluble residues is apparent 


in all cases on close study. 
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Phosphatic nature-—The Hale is ordinarily phosphatic, especially 
in the basal conglomeratic layer. This basal phosphate-bearing bed 
was the principal horizon marker used in measuring the stratigraphic 
sections, and ranged from very slight traces of P.O; to a maximum of 
3.12 per cent. 

Character of insoluble residues.—Although the Hale formation is 
extremely variable in composition, the character of the insoluble 
residues varies but little. All insoluble-residue correlation was done on 
the basis of percentages of residues and from a study of the quartz 
grains. These were the only grains that provided a clue to changing 


Fic. 11.—Grain residue, X25, of Hale formation on knob in Sec. 11, T. 16 N., 
R. 24 E. Grains are angular, frosted, and in low }—-4 mm. size grade. 
environments of deposition and consequently would mark horizon 
boundaries. Other minerals, such as glauconite, limonite, muscovite, 
clay minerals, and carbonaceous material, occurred indiscriminately 
throughout the samples. An abundance of muscovite seemed to be 

indicative of the Hale sandstone in some samples. 

At the type section of the Hale formation, on Hale Mountain, 
Arkansas, the quartz grains in the residues vary from }-$ mm. to 
4-1 mm. in major size grade, and the grains are somewhat abraded 
and frosted. Grains from the Hale on Spade Mountain and on the 
knob southwest of Spade Mountain, have a major size grade of }-} 
mm., and they show few signs of abrasion (Fig. 11). 
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Near the middle of the area, on Goat Mountain (Secs. 7 and 8, 
T. 15 N., R. 25 E.), the quartz is much abraded and there is a sub- 
round grade,® but the same size grade (3-$ mm.) prevails. 

In general, across the southern part of the area, the major grade 
of quartz is }-; mm.; the Hale residues show greater degress of abra- 
sion than the Brentwood grains show (angular, 45-75 per cent; sub- 
angular, 55-25 per cent), and the residues do not contain secondary 


subhedral quartz crystals. 
Bioyp FoRMATION 


The Bloyd formation, as defined by Purdue,!° is not readily recog- 
nizable in Adair County. It consists of dark, carbonaceous shale with 
two limestone lentils. The Brentwood is the lower limestone and the 
Kessler is the upper limestone. No name has been given to the shale 
between the limestone lentils other than the “Coal-bearing shale”’ as 
designated by Simonds in Branner’s early report" and for this report 
it will be referred to as the Unnamed shale member of the Bloyd. At 
the type section of the Bloyd there is a second or upper shale member 
of the Bloyd formation, above the Kessler limestone. This shale 
member is present only in a few places in the eastern part of the area 
in Adair County, and will be referred to as the Upper shale member of 
the Bloyd. 


BRENTWOOD MEMBER 


Lithology.—The Brentwood member of the Bloyd formation in 
Adair County consists of blue-black, fissile clay shale. with thin, dis- 
continuous limestone beds. On Hale Mountain, Arkansas, the Brent- 
wood is 763 feet thick” and consists of massive, fossiliferous, gray to 
brown-gray, medium- to coarse-grained limestone, with a few shale 
beds. 

The best section of the Brentwood in Adair County is on Bugger 
Mountain (Secs. 11 and 14, T. 16 N., R. 26 E.), where the various 
members of the Bloyd can be roughly correlated with the Hale Moun- 
tain section. Here the exposed portion of the Brentwood is 65 feet 
thick. 


9 See A. C. Tester, ““The Measurement of the Shapes of Rock Particles,” Jour. 
Sed. Petrology, Vol. 1 (1931), pp. 3-11. 


10 A. H. Purdue, “Winslow, Arkansas-Indian Territory (Oklahoma),” U.S. Geol. 
Survey Geol. Atlas Folio 154 (1907). 


11 John C. Branner, Ann. Rept. Geol. Survey Arkansas for 1888, Vol. IV, ‘““Washing- 
ton County” (1891), pp. xiii, 75-105. 


12 Albert W. Giles and Eugene B. Brewster, op. cit., pp. 135-36. 
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Feet 

11. Concealed: few poorly exposed shale beds.....................005. 37.0 
10. Shale: blue, fissile, with limonite concretions...................... 2.0 
g. Limestone: massive, gray, medium crystalline..................... 2.0 

7. Limestone: massive, dark gray to brown, medium crystalline.......... 3-0 

5- Limestone: tough, dense; dark gray, coarse even crystalline........... 3-0 

3- Limestone: massive, blue-gray, fine-medium crystalline............. 3-0 

1. Limestone: massive, gray to dark gray-brown; variably crystalline.... 35.0 


In the middle and southern part of the area the Brentwood mem- 
ber is very poorly exposed because of the large amounts of shale, and 
continuous exposures are practically non-existent. From the data 
gathered in a large number of detailed sections the fact seems ap- 
parent that the Brentwood member is a shale with thin, discontinu- 
ous limestone beds. At the same time, the Unnamed shale member of 
the Bloyd becomes locally calcareous with discontinuous limestone 
beds. Hence, a given measured section might show an almost con- 
tinuous limestone outcrop, and an adjacent measured section might 
show shale indications with a very few thin, limestone beds. 

Due to the similarity between the shale and limestone beds of the 
Brentwood member and the Unnamed shale member both in lithol- 
ogy and in the nature of the insoluble residues, it is not possible to 
separate the two members satisfactorily in Adair County as they have 
been separated in Arkansas, except on Bugger Mountain. For this 
reason the Brentwood member in Adair County is here being defined 
to include the shale and limestone members of the Bloyd between 
the top of the Hale formation and the base of the Kessler member. 

On the north end of Dahlonegah Hill (Sec. 30, T. 15 N., R. 25 E.), 
Brentwood limestone rests on calcareous Hale sandstone. Here the 
Brentwood carries typical Pentremites angustus Hambach, and some 
crinoid remains.’ This is the only locality throughout the county 
where Pentremites was found. Isolated plates are common, however. 

Character of insoluble residues——The insoluble residues of the 
Brentwood limestone beds are monotonously similar. On Hale Moun- 
tain, the percentage of insoluble residue averages 11 per cent, with a 
grain residue of 5 per cent. The quartz grains are of a §-7g mm. 
size grade, are angular to subangular, moderately frosted, and there 
are a few euhedral secondary quartz crystals. Asphaltum is common 
in the residues. The residues from Bugger Mountain and Spade 


s A well preserved crinoid calyx has been sent to Professor R. C. Moore, at the 
University of Kansas, for study and comparison with other Brentwood crinoids. 


a 


MORROW GROUP OF ADAIR COUNTY, OKLAHOMA 429 


Mountain show a lower grain residue with more clay, but the quartz 
is very similar to that on Hale Mountain (Fig. 12). 

In the other measured sections the major grade of quartz in the 
residues is {—j4g mm.; it is moderately frosted; ordinarily 75-85 per 
cent angular grains with few or no curvilinear grains; locally high in 
glauconite and asphaltum; the percentage of grain residue is always 
low, around 1 per cent of the total sample; and there are almost 
invariably secondary euhedral quartz crystals. This one feature, of 


Fic. 12.—Grain residue, X25, of Brentwood on Spade Mountain (Secs. 1, 2 and 12, 
T. 16 N., R. 24 E.). Grains are angular, frosted, and are in 3—-7g mm. size grade. 
secondary euhedral erystals, is an important factor by which the 
Hale limestone beds may be differentiated from the limestones of the 
Brentwood (Fig. 6). The euhedral quartz crystals ordinarily average 
+ by 7s mm. in size with a length to width ratio of 4:1. One sample 
contained crystals with a similar ratio of 6:1 and 8:1. In case the 
crystals are slightly abraded or have tended to grow with rounded 
crystal terminations, their size is } by } mm., and these crystals are 
of an amber color. Since these euhedral and subhedral crystals occur 
indiscriminately through the residues of the Brentwood limestones 
they are of no particular stratigraphic significance or value except tc 

distinguish between the Hale and the Brentwood limestones. 
In the southwestern part of the county, around Bunch, Oklahoma, 
the major grade of quartz in the residues is of coarse silt size (¢¥g—3'5 
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mm.) in many samples, and some of the samples are made up almost 
wholly of secondary euhedral and subhedral quartz crystals. 

The nature of the residues indicates very pure limestones in the 
Brentwood. No phosphate-bearing beds were found. 


KESSLER. MEMBER 


Lithology.—Heretofore the extent of the Kessler limestone in Okla- 
homa has never been satisfactorily determined. Particular attention 
was paid to the nature of the Kessler on Hale Mountain, in an effort 
to map it into Oklahoma. Giles and Brewster" described the 3 Kessler 
limestone beds on Hale Mountain as massive, locally sandy, some- 
what cross-bedded, fossiliferous, variably crystalline in texture, and 
weathering shaly, fluted and chocolate-brown in color. This descrip- 
tion does not hold for Adair County except in one case, and it is im- 
possible to distinguish the Kessler limestone simply on the basis of 
lithology. The Kessler limestone in Adair County is ordinarily gray 
to brown-gray in color, medium- to coarse-crystalline in texture, and 
is fossiliferous. 

The highest limestone in every measured section in Adair County 
was carefully checked in an effort to determine the westward extent 
of the Kessler. The Kessler does not occur west of a line extending 
from the intersection of the 4 townships 33 miles west of Stilwell, 
south-southeast to Lyons; thence eastward, and the line goes under 
the Atoka sandstone at the monocline in Sec. 3, T. 14 N., R. 26 E. 

The Kessler limestone member is a prominent limestone in 
Arkansas (Fig. 13), but its maximum thickness in Oklahoma is less 
than 10~12 feet. It is the limestone that lies immediately below the 
Atoka sandstone in the eastern part of Adair County and conse- 
quently is covered in most places by sandstone slump and slope wash. 
Evidence indicates that it is cut out by pre-Atoka erosion in the 
western half of the county. 

Character of insoluble residues——The insoluble residues of the 
Kessler are different from those of the older Brentwood limestones. 
On Hale Mountain, the Kessler has percentages of insoluble ‘residue 
ranging from 20 to 50 per cent, and there is a prominent 3-3 mm. size 
grade of quartz grains. The grains are poorly sorted, largely angular, 
with varying degrees of frosting, and many of the subhedral secondary 
quartz crystals have smaller euhedral authegenic crystals (average 
ts by #: mm. in size) growing on them. 

All limestones referred to the Kessler have a higher percentage of 
insoluble residue than the Brentwood limestones, and contain a 


14 Albert W. Giles and Eugene B. Brewster, of. cit., p. 134. 
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Fic. 13.—Good exposure of Kessler limestone in road-cut south of Evansville, 
Arkansas, in Sec. 35, T. 13 N., R. 33 E. 


Fic. 14.—Grain residue, X25, of Kessler on north end of Welch Mountain (Sec. 
33, I. 15 N., R. 25 E.). Note several casts of Endothyra sp., and prominent }-} mm. 
size grade in quartz grains. 
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prominent 3-} mm., or a 1-3} mm., size grade of quartz grains. 
Secondary euhedral quartz crystals may or may not be present. An 
arenaceous foraminifer, Endothyra sp., occurs in the Kessler samples 
on Soap Mountain (Secs. 24 and 25, T. 15 N., R. 25 E.), and on the 
north end of Welch Mountain (Sec. 33, T. 15 N., R. 25 E.) (Fig. 14). 
These foraminifera were not found in any other samples in the county 
so may be taken as a local index fossil for the Kessler. 

Thickness of Bloyd.—Because of poor exposures many of the Bloyd 
thicknesses are approximations. On Hale Mountain the Bloyd is 259 
feet thick. In Adair County, however, the Bloyd varies from a maxi- 
mum of 169 feet on Taylor Mountain (Sec. 13, T. 15 N., R. 25 E.), 
to a minimum of go feet on Bowles Mountain (Secs. 27 and 28, 
T. 15 N., R. 24 E.). The‘average thickness is 144 feet in the eastern and 
middle parts of the area, and 123 feet in the western part. The gen- 
eral westward thinning of the Bloyd is due to pre-Atoka erosion 
(Fig. 15). 

Stratigraphic relations of Bloyd.—The Hale-Brentwood contact is 
one concerned with a change in the environments of deposition. 

A careful study both of field evidence and of insoluble residues is 
necessary in order to determine the top of the Brentwood and the 
base of the Kessler due to the poor exposures of the Brentwood. 

Due to the topography in the western part of Adair County and to 
the lithologic character of the Brentwood and the Atoka, the contact 
is largely covered by sliding sandstone blocks and slope wash and is 
difficult to pick out. On the north end of Welch Mountain (Sec. 33, 
T. 15 N., R. 25 E.), there is a 5-foot covered interval between the 
Kessler limestone and Atoka siltstone. Where U. S. Highway 59 
crosses the fault in Sec. 3, T. 14 N., R. 25 E., massive Atoka sand- 
stone rests on blue, fissile, Brentwood shale. 

A contact between massive, yellow-brown, non-calcareous, Atoka 
sandstone and typical blue, fissile, Brentwood shale, was studied on 
Gittin’ Down Mountain (Secs. 14, 15, 22 and 23, T. 15 N., R. 24 E.). 
The best contact between the Brentwood and the Atoka was seen 
on High Mountain (Secs. 2, 3, 10 and 11, T. 14 N., R. 24 E.), where 
massive, light gray, somewhat cross-bedded Atoka sandstone rests on 
non-calcareous, dirty black, fissile, Brentwood shale. 


DES MOINES GROUP 


ATOKA FORMATION 


Lithology—The Atoka formation consists of interbedded shale, 
siltstone, and sandstone. It caps all of the hills south of Stilwell in 
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the area, and, by its resistant nature, protects the underlying Brent- 
wood shales from erosion. 

As a general rule the Atoka sandstone blocks slide down the hills 
and mantle most of the outcrops below. The lower contact is seen in 
only a few places. In the southwestern part of the area, the Atoka 
consists of 18-20 feet of massive, non-calcareous, light gray, some- 
what cross-bedded sandstone that weathers yellow-brown in color. 
Microscopic study shows the sand to be very poorly sorted; the major 
size grade of the grains is }—7g mm., or a very fine sand; the grains 
are angular and do not show any frosting or abrasion, and appear 
freshly broken. This sandstone corresponds in position with the 
Coody sandstone member of the Atoka as described by Newell.” 

A prominent siltstone overlies this massive sandstone bed, and is 
one of the most common members of the Atoka in this area. It is 
cliff-forming, massive, greenish gray in color, non-calcareous, non- 
phosphatic, and very thin-bedded. The material is almost entirely 
quartz of coarse silt size: major size grade ~g—3'5 mm., well sorted, 
angular, with very little frosting, and containing small, dark, clay 
bands. This probably correlates with the A, shale that overlies the 
Coody sandstone member of the Atoka. 

In no section in Adair County was the full thickness of the Atoka 
available. Newell'® listed 600 feet for the Atoka in the northeastern 
part of the Muskogee-Porum district. The youngest Atoka exposed in 
Adair County is probably older than the Georges Fork sandstone 
and/or the A; shale member, as described in the Muskogee-Porum 
district. 

48 Norman D. Newell, “‘Carboniferous Stratigraphy,” in Charles W. Wilson, Jr., 


“Geology of the Muskogee-Porum District, Muskogee and McIntosh Counties, Okla- 
homa,”’ Oklahoma Geol. Survey Bull. 57 (1937), pp. 37-38- 


16 Norman D. Newell, op. cit., p. 24. 
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SUBSURFACE MIOCENE OF SOUTHERN LOUISIANA! 


ALVA C. ELLISOR? 
Houston, Texas 
ABSTRACT 


The area under discussion is south of a line drawn from the southern part of 
Beauregard Parish to the southern part of St. Tammany Parish, extending into 
Mississippi far enough to include the Gulf Refining Company’s R, ‘ Williams well 
No. 1 in Hancock County. A series of eight strike sections and one dip section is given. 
They show the variation in depositional conditions of the Miocene sediments, the 
transition of brackish-water fauna into marine fauna, and the faunal zones present 
which are of value for correlation. Plates showing the characteristic fauna are included. 


INTRODUCTION 


The subsurface Miocene sediments of Louisiana were studied to 
discover lithologic and paleontologic zones. This paper presents the 
results of the investigation. The area covered lies south of a line drawn 
from the southern part of Beauregard Parish to the southern part of 
St. Tammany Parish. The Sabine River forms the western boundary 
line and the Mississippi River, approximately the eastern boundarv 
line. In order to depict graphically these Miocene sediments, a series 
of eight strike sections and one dip section is here presented. Their 
location is shown on the map. Electrical logs, a very valuable aid in 
the study of the lithology, are used in the cross sections on which the 
paleontology has been superimposed. These sections present a concise 
picture of the Miocene sediments. 


ACKNOWLEDGMENTS 


The writer wishes to acknowledge the codperation of F. W. Rols- 
hausen and other members of the Humble Oil and Refining Company 
Laboratory, particularly Maurice Mayer, R. D. Woods, and Fred 
Carstens. Cecil Gill, of the engineering department, took painstaking 
care in the drafting of the sections. The writer is greatly indebted to 
J. A. Cushman for checking the fauna and describing many new 
species; to Cecil G. Lalicker for help with the Textularias; to Donald 
Gravell for help on the Operculinoides; to Julia Gardner for calling 
attention to the new species of Rangia microjohnsoni; to Donald C. 
Barton and Morgan Davis for helpful criticism of the manuscript; 
to the various oil companies and operators for their generosity and 
permission to use their electrical logs and samples. To L. P. Teas, 
chief geologist, and to the directors of the Humble Oil and Refining 

1 Read before the Society of Economic Paleontologists and Mineralogists at Okla- 
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2 Research geologist and paleontologist, Humble Oil and Refining Company. 
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STRATIGRAPHY 
OLIGOCENE 


Determination of the base of the Miocene involves discussion of 
the Oligocene. 

West of the Atchafalaya basin, the top of the Oligocene is placed 
on the same criteria as found in Texas, on the following association of 
Discorbis zone species occurring in a lignitic brown sandy shale. 

Augulogerina byramensis (Cushman) 
Bolivina tenuistriata Cushman and Ellisor 
Discorbis gravelli Garrett _ 

Discorbis subauracana Cushman 

Robulus clericit (Fornasini) 

Siphonina davisi Cushman and Ellisor 
Textularia teasi Cushman and Ellisor 
Virgulina exilis Cushman and Ellisor 

Near the Atchafalaya River a change in deposition begins. East 
of Bosco, as shown in section BB’, the foregoing species are not every- 
where found; therefore, the top of the Oligocene can not be definitely 
determined. 

In the southern part of Acadia, Lafayette, St. Martin and Iber- 
ville parishes, there is some question as to the top of the Oligocene. 
The typical association of Discorbis foraminifera as found to the west 
occurs rather erratically in shale lenses above heavy sands, which are 
believed by some geologists to be Miocene in age. This situation is 
shown in section CC’. 

Still farther east, as shown in section FF’, the top of the Oligocene 
is placed somewhat arbitrarily on a very prolific fauna characterized 
by many species that do not occur on the west. However, the presence 
of Discorbis gravelli, Uvigerina pilulata, Robulus clericii, Bolivina 
tenuistriata, and Angulogerina byramensis suggests a correlation with 
the Discorbis fauna on the west. Marginulina ascensionensis is one 
key fossil of this zone. Below this zone is the Heterostegina zone. 


MIOCENE 


The Miocene sediments show a variation in depositional condi- 
tions. There is a transition from a brackish-water facies in the west 
to a marine facies in the east. The Atchafalaya River roughly divides 
the two provinces. In the eastern province, the following paleonto- 
logic zones are recognized, namely, the Rangia microjohnsoni zone, 
the Uvigerina lirettensis zone, the Operculinoides zone, and a fourth, 
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the Planulina harangensis zone. The position of this last zone is in 
question. 

In the western province, the section comprises the Rangia micro- 
johnsoni zone, the Potamides matsoni zone, and a series of undif- 
ferentiated sands and shales. These sands and shales contain a brack- 
ish-water fauna and are probably the equivalent of part of the 
Uvigerina lirettensis zone and the Operculinoides zone. 


SEQUENCE OF PALEONTOLOGIC ZONES 


Western Province Eastern Province 
Pliocene 
Miocene 
Rangia microjohnsoni zone Rangia microjohnsoni zone 
Potamides matsoni zone Uvigerina lirettensis zone 


Undifferentiated sands and shales Operculinoides zone 


Planulina 
?=harangensis zone 
Miocene 


Oligocene 
Rangia microjohnsoni ZONE 


The sandy shales and sands characterized by Rangta microjohn- 
soni Gardner as the key fossil are here considered the uppermost 
Miocene zone. Rangia microjohnsoni is the form commonly called 
Rangia johnsoni in the subsurface of Louisiana. Julia Gardner studied 
an association of Rangia with gastropods and pelecypods in a sample 
from Black et al, Chetimeachi Indian Reservation No. 1, St. Mary 
Parish, Louisiana, from 5,753 feet to 5,990 feet. She reported* this 
association as Miocene in age and the Rangia a new species. It is on 
this determination ane we are basing the age of the Rangia micro- 
johnsoni zone. 

In the western province, the Rangia microjohnsoni zone consists 
of greenish gray, calcareous, sandy lignitic clays and sands. The asso- 
ciated fossils are: 


Cytheridea locketti Stephenson 
Cytheridea matsoni Stephenson 
Elphidium incertum (Williamson) 
Eponidella cushmani Stephenson 
Microcythere moresiana Stephenson 
Mulinia lateralis Dall 

Rotalia beccarii (Linné) 


The beds become more fossiliferous eastward from the eastern 
part of Vermilion Parish, and Spiroplectammina barrowi Cushman 


3 Personal communication to F. W. Rolshausen. 
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and Ellisor becomes a diagnostic species along with Rangia micro- 
johnsoni. The following additional species are present in the asso- 
ciation. 

Amphistegina lessonii d’Orbigny 

Bigenerina floridana Cushman 

Bigenerina nodosaria d’Orbigny, var. directa Cushman and Ellisor 

Bigenerina nodosaria d’Orbigny, var. textularioidea (Goés) 

Bolivina marginata Cushman, var. multicostata Cushman 

Buliminella elegantissima d’Orbigny 

Cibicides concentricus (Cushman) 

Discorbis subauracana Cushman, var. dissona Cushman and Ellisor 

Eponides antillarum (d’Orbigny) 

Eponides mansfieldi Cushman 

Nonion grateloupi (d’Orbigny) 

Nonion pizarrense Berry 

Nonion auris (d’Orbigny) 

Quinqueloculina seminula (Linné) 

Robulus americanus (Cushman) 

Robulus vaughani (Cushman) 

Siphonina jacksonensis Cushman and Applin, var. limbosa Cushman 

Uvigerina sp. 

Virgulina (Vjrgulinella) miocenica Cushman and Ponton 

Virgulina pontont Cushman 


The Rangia microjohnsoni zone varies in thickness from 1,600 feet 
to 3,000 feet. 
Potamides matsoni ZONE 


The Potamides matsoni zone is brackish water in origin. It gen- 
erally consists of green, calcareous, lignitic, sandy clays which grade 
into sands downdip. Electrical logs are very helpful in outlining this 
lithologic zone as the diagnostic fossil does not occur abundantly. 
Potamides matsoni Dall is found only in the northern part of the 
Atchafalaya basin and west of the Atchafalaya River. Eastward and 
downdip east of the Atchafalaya River, this brackish-water zone 
grades into the upper part of the marine Uvigerina lirettensis zone. 
The Potamides matsoni zone is 500-600 feet in thickness. 

The following foraminifera are found associated with Potamides 


matsont. 


Amphistegina lessonii d’Orbigny 

Bigenerina floridana Cushman 

Bigenerina humblei Cushman and Ellisor 

Cibicides concentricus Cushman 

Discorbis subauracana Cushman, var. dissona Cushman and Ellisor 
Elphidium rolshauseni Cushman and Ellisor 

Eponidella cushmani Stephenson 

Globigerina bulloides d’Orbigny 

Nonion pizarrense Berry 

Quinqueloculina sp. 

Robulus americanus (Cushman) 

Robulus vaughani (Cushman) 

Rotalia beccarii (Linné) 

Siphonina jacksonensis Cushman and Applin, var. limbosa Cushman 
Virgulina pontont Cushman 
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Uvigerina lirettensis ZONE 


The Uvigernia lirettensis zone occurs in the southern part of the 
Atchafalaya basin. A line drawn from the town of Jeanerette in 
Iberia Parish to the northern line of St. John the Baptist Parish 
appears to be the northern boundary. The Stanolind Oil and Gas Com- 
pany’s Stovall No.1, eastern Vermilion Parish, is the farthest west well 
in which diagnostic foraminifera of the zone occur. Cross sections 
show the Potamides matsoni zone grading into the upper part of the 
Uvigerina lirettensis zone. 

Lithologically, the zone consists of dark gray to black, micaceous 
shales, sandy shales, and sands. The sands vary in texture, from fine 
in the lower part of the section to rather coarse in the upper part. 
These sand horizons can be used locally for correlation. Zones of 


sideritic sands also occur. 
The Uvigerina lirettensis zone contains a rich and varied fauna, 


numbering one hundred species or more. The following is a partial 
list of the species which have been identified from the zone. 


Ammobaculites agglutinans d’Orbigny 

Amphistegina lessonii d’Orbigny 

Angulogerina occidentalis (Cushman) 

Bathysiphon sp. 

Bigenerina humblei Cushman and Ellisor 

Bigenerina nodosaria d’Orbigny, var. directa Cushman and Ellisor 
Bigenerina nodosaria d’Orbigny, var. textularioidea (Goés) 
Bolivina advena Cushman 

Bolivina costata d’Orbigny, var. dissimilis Cushman and Ellisor 
Bolivina floridana Cushman 

Bolivina marginata Cushman 

Bolivina marginata Cushman, var. multicostata Cushman * 
Bulimina gracilis Cushman 

Bulimina marginata d’Orbigny 

Bulimina pupoides d’Orbigny 

Buliminella curta Cushman 

Cancris sagra (d’Orbigny) 

Cassidulina crassa d’Orbigny 

Cassidulina laevigata d’Orbigny, var. carinata Cushman 
Cassidulinoides bradyi (Norman) 

Chilostomella cf. oélina Schwager 

Cibicides carstensi Cushman and Ellisor 

Cibicides concentricus (Cushman) 

Cibicides floridanus (Cushman) 

Clavulina tricarinata d’Orbigny 

Cyclammina cancellata H. B. Brady 

Dentalina sp. 

Discorbis cf. floridana Cushman 

Discorbis subauracana Cushman, var. dissona Cushman and Ellisor 
Eggerella scabra (Williamson) 

Elphidium incertum (Williamson) 

Elphidium poeyanum (d’Orbigny) 

Eponides antillarum (d’Orbigny) 

Eponides mansfieldi Cushman 

Eponides repandus (Fitchel and Moll) 

Flintina floridana Cushman and Ponton 
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Globigerina bulloides d’Orbigny 

Globigerinoides conglobata (H. B. Brady) 
Globigerinoides sacculifera (H. B. Brady) 
Globorotalia fohsi Cushman and Ellisor 
Globorotalia mayeri Cushman and Ellisor 
Globorotalia menardii (d’Orbigny) 

Globorotalia quadraria Cushman and Ellisor 
Gyroidina sp. 

Gyroidina scalata Garrett 

Lagena gracilis Williamson 

Massalina sp. 

Nodosaria longiscata d’Orbigny 

Nonion grateloupi (d’Orbigny) 

Nonion medio-costatum (Cushman) 

Nonion pizarrense Berry 

Nonionella auris d’Orbigny 

Orbulina universa d’Orbigny 

Planularia cf. vaughani (Cushman) 
Plectofrondicularia floridana Cushman 
Plectofrondicularia mansfieldi Cushman and Ponton 
Pullenia salisburyi R. E. and R. C. Stewart 
Quinqueloculina lamarckiana d’Orbigny 
Quingueloculina seminula (Linné) 

Reophax sp. 

Reusella spinulosa (Reuss) 

Robulus americanus (Cushman) 

Robulus americanus (Cushman), var. spinosus (Cushman) 
Robulus catenulatus (Cushman) 

Robulus simplex (d’Orbigny) 

Robulus vaughani (Cushman) 

Rotalia beccarii (Linné) 

Saracenaria acutauricularis (Fitchel and Moll) 
Sigmoilina tenuis (Czjzek) 

Siphonina jacksonensis Cushman and Applin, var. limbosa Cushman 
Siphogenerina lamellata Cushman 

Spiroloculina sp. 

Spiroplectammina sp. 

Suggrunda cf. porosa W. Hoffmeister and C. Berry 
Textularia panamensis Cushman 

Triloculina sp. 

Trochammina cf. parva Cushman and Laiming 
Uvigerina auberiana d’Orbigny 

Uvigerina lirettensis Cushman and Ellisor 
Uvigerina peregrina Cushman 

Virgulina pontoni Cushman 

Virgulina (Virgulinella) gunteri Cushman 
Virgulina (Virgulinella) miocenica Cushman and Ponton 


The assemblages vary in different areas. Uvigerina lirettensis occurs 
abundantly in the southern part of the basin. In the northern part 
of the basin, it disappears and other fossils of the association have to 
be used to identify the zone. Here Bigenerina humblei, an abundant 
species, becomes the key fossil. Other diagnostic species are Cibicides 
carstensi, Globorotalia fohsi, Cyclammina cancellata, Siphogenerina 
lamellata, Globorotalia mayeri, Bolivina costata var. dissimilis, Globoro- 
talia quadraria and Nonion medio-costatum. 

The rich Uvigerina lirettensis fauna has been found as far east as 
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Baldwin County, Alabama, in the Stoneman e¢ ai. Government Reser- 
vation No. 1 from 1,170 feet to 2,564 feet. Seventy-five per cent of the 
species occur in the Florida Miocene. 

The zone attains a great thickness, more than 2,590 feet, in the 
southern part of the basin. No marker or association of foraminifera 
has yet been confined to a limited range within the zone. More in- 
formation may lead to a subdivision. 


OPERCULINOIDES ZONE 


The Operculinoides zone occurs below the Uvigerina lirettensis 
zone. It has been found to rest on the Oligocene. With the present 
information this zone has a restricted geographical area. It is found 
east of the Atchafalaya River in St. Martin, Assumption, Ascension, 
St. James, St. John the Baptist and St. Tammany parishes. 

Lithologically, the zone consists of dark green shale, brown lig- 
nitic shale, and coarse to fine gray sand. The known thickness ranges 
from 1,000 feet to 1,306 feet. 

The fauna is rich in species, many of which are undescribed. The 
diagnostic species are as follows. 


Amphistegina chipolensis Cushman and Ponton 
Guttulina austriaca d’Orbigny 

Liebusella sp. 

Operculinoides sp. (two species) 

Robulus mayert Cushman and Ellisor 


The fauna also includes: 


Ammobaculites sp. 
Anomalina cf. bilateralis Cushman 
Bolivina sp. 

Bulimina marginata d’Orbigny 

Cancris sagra (d’Orbigny) 

Cibicides concentricus (Cushman) 
Dentalina sp. 

Discorbis sp. 

Elphidium chipolensis (Cushman) 
Eponides antillarum (d’Orbigny) 
Globigerina bulloides d’Orbigny 
Globorotalia sp. 

Globulina inaequalis Reuss 

Massalina sp. 

Nonion pizarrense Berry 

Quinqueloculina lamarckiana d’Orbigny 
Quinqueloculina seminula (Linné) 

Robulus vaughani (d’Orbigny) 

Rotalia beccarii (Linné) 

Siphonina sp. 

Spiroloculina sp. 
Spiroplectammino sp. 
Uvigerina sp. 

Uvigerina peregrina Cushman 
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Planulina harangensis ZONE 


The Planulina harangensis fauna has been noted only in a very 
restricted area. It is found at Des Allemands, St. Charles Parish, at 
Raceland, and at Valentine, La Fourche Parish. 

The Planulina harangensis zone occurs below the Uvigerina 
lirettensis zone. No well has yet penetrated beyond this zone. The cor- 
rect correlation is not known. It may prove to be a downdip equivalent 
of the Operculinoides zone, or a new Miocene zone older than the 
Uvigerina lirettensis zone but younger than the Operculinoides zone. 
Some paleontologists consider it Oligocene in age because a few of its 
species occur in the Oligocene. These same forms, however, have a 
range from the Oligocene or older beds to the Recent. Diagnostic 
Miocene species are present; hence, there is more evidence for a Mio- 
cene than Oligocene age. 

Lithologically, the zone is composed of dark olive green, unctuous 
shale, brown lignitic shale, fine to coarse gray sand, and sandy lime- 
stone. The fauna is very abundant. The key fossils are the following. 


Bolivina harangensis Cushman and Ellisor 

Cibicides carstensi Cushman and Ellisor, var. opima Cushman and Ellisor 
Planulina harangensis Cushman and Ellisor 

Textularia tatumi Cushman and Ellisor 

Uvigerina altacostata Cushman and Ellisor 


Other species in the association are: 


Bolivina floridana Cushman 

Bulimina pupoides d’Orbigny 
Buliminella curta Cushman 
Cyclammina cancellata H. B. Brady 
Discorbis sp. 

Globigerina bulloides d’Orbigny 
Globorotalia fohsi Cushman and Ellisor 
Gyroidina scalata Garrett 
Haplophrugmoides sp. 

Liebusella sp. 

Nonion sp. 

Nonion soldanii (d’Orbigny) 

Orbulina universa d’Orbigny 
Pseudoglandulina comatula (Cushman) 
Pullenia salisburyi R. E. and R. C. Stewart 
Robulus sp. 

Sphaeroidina bulloides d’Orbigny 
Textularia sp. 

Uvigerina peregrina Cushman 


Section AA’ 


Section AA’ is drawn from the General Crude Oil Company’s 
Buhler No. 1 in Calcasieu Parish to the South Central Drilling Com- 
pany’s Edward Daigle No. 1 in Acadia Parish and includes the fol- 
lowing wells in the area between: J. K. Lewis Company’s Lock-More 
No. 1, Fenton area, Jefferson Davis Parish; Louisiana Crusaders Oil 
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Company’s Langley No. 1, Bayou Serpent area, Jefferson Davis 
Parish; Stanolind Oil and Gas Company’s Calcasieu National Bank 
No. 1, South Elton, Jefferson Davis Parish; Continental Oil Com- 
pany’s Theo Ortego No. 1, Tepetate, Acadia Parish; John Mayo e¢ al. 
Bank of Commerce and Trust No. 1, Mowata district, Acadia Parish. 

The Miocene in this cross section consists of dark lignitic sandy 
shales intercalated between zones of coarse gray sands. The base is 
commonly marked by a thick gray sand body. A brackish-water 
fauna including Rotalia beccarii, Elphidium incertum, Discorbis sub- 
auracana var. dissona, Eponidella cushmani, ostracods, and oysters 
occurs in the lignitic lenses of sandy shale. 

The Rangia microjohnsoni and Potamides matsoni zones are not 
well defined. The first appearances of the two key fossils are indicated 
on the cross sections. These points do not necessarily imply the top 
ranges of either species. There is approximately 4,200 feet of section 
between the first appearance of Rangia microjohnsoni and the top of 
the Discorbis zone. 

In the wells of section A A’, the first consistent key fossil is Hetero- 
stegina in the Oligocene. Above this marker, the Discorbis zone is not 
everywhere clearly defined. A lack of samples and scarcity of foraminif- 
era, in some cases, necessitate the use of electrical logs to determine 
the top of the zone. 

Lithologically, the Discorbis zone is dark gray, slightly lignitic, 
sandy shale. Its thickness is approximately 400 feet. The following 
diagnostic species characterize this zone. 


Angulogerina byramensis Cushman 
Bolivina tenuistriata Cushman and Ellisor 
Discorbis gravelli Garrett 

Discorbis subauracana Cushman 

Robulus clericii (Fornasini) 

Siphonina davisi Cushman and Ellisor 
Textularia teasi Cushman and Ellisor 
Virgulina exilis Cushman and Ellisor 


SECTION BB’ 


Section BB’ covers the area from Lockport in Calcasieu Parish to 
University in East Baton Rouge Parish and includes the following 
wells: Strake Oil Company’s J. H. Moss No. 1, Lockport, Calcasieu 
Parish; Union Sulphur Company’s Erwin No. 1, East Lake Charles, 
Calcasieu Parish; Wheeler Oil Corporation’s Gabbert No. 1, Chloe, 
Calcasieu Parish; Strake Oil Company’s Pettigrew No. 1, Wood- 
lawn, Jefferson Davis Parish; Strake Oil Company’s Calcasieu Bank 
No. 1, Woodlawn, Jefferson Davis Parish; Humble Oil and Refining 
Company’s Nelson Thomas No. 1, Roanoke, Jefferson Davis Parish; 


| 
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Humble Oil and Refining Company’s Federal Land Bank No. 1, North 
Crowley, Acadia Parish; Superior Oil Production Company’s A. 
Martinez No. 1, Bosco, St. Landry Parish; Shell Petroleum Corpora- 
tion’s Boagni No. 1, St. Landry Parish; Shell Petroleum Corporation’s 
Hefea Land Company No. 1, Arnaudville, St. Martin Parish; Texas 
Company’s St. Martin Land Company No. 6, Henderson, St. Martin 
Parish; Louisiana Crusaders Oil Company’s Louisiana State Uni- 
versity No. 2, University, East Baton Rouge Parish; Superior Oil 
Production Company’s Duplantier Community No. 1, University, 
East Baton Rouge Parish, Louisiana. 

In section BB’, the top of the Rangia microjohnsoni zone is not 
definitely known because of the scarcity of fossils and the poor 
samples. For the same reasons, electrical logs outline the Potamides 
matsoni zone more clearly, which, in most places, is a sandy shale. 
Below the Potamides matsoni zone are thick zones of coarse gray 
sands interlaminated with lignitic gray shales. At the top of this 
series occurs a bed of gravel or very coarse sand, which can be traced 
for some distance and used for correlation in the area of this section. 
In the lignitic gray shales such brackish-water species as oysters, 
Rotalia beccarit, and ostracods are present. 

Lack of information as to the top of the Rangia microjohnsoni zone 
makes it impossible to state the thickness of the Miocene in this area. 
However, it is at least 5,000 feet thick. 

The Heterostegina zone proves to be the only consistent fossil zone. 
From Lockport to Bosco, the typical Discorbis fauna is found in dark 
gray sandy shale. In the same area, a bed of coarse gray sand occurs 
in the base of the Miocene. East of Bosco, the typical Discorbis fauna 
is not everywhere found and the shales are replaced by coarse gray 
sands. In these sands in the wells of University field such species as 
Sorites and Amphistegina were found. In this eastern area, it is im- 
possible with the evidence at hand to place the Miocene-Oligocene 
contact. 

Section CC’ 

Section CC’ is drawn along the strike from Union Sulphur Com- 
pany’s Prairie Farm Lands No. 2, South Lake Charles, Calcasieu 
Parish, to Shell Petroleum Company’s Colonial Sugars No. 2, in 
Hester District, St. James Parish. Other wells included in the cross 
section are Union Sulphur Company’s Prairie Farm Lands No. 1, 
South Lake Charles, Calcasieu Parish; Union Sulphur Company’s 
Wurmnest No. 1, South Lake Charles, Calcasieu Parish; Stanolind 
Oil and Gas Company’s United Life Insurance No. 1, Hayes, Jefferson 
Davis Parish; Shell Petroleum Company’s Sturdivant No. 1, South 
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Roanoke, Jefferson Davis Parish; Continental Oil Company’s Fay 
No. 1, South Roanoke, Jefferson Davis Parish; Magnolia Petroleum 
Company’s Homeseekers No. 1, Esterwood, Acadia Parish; Humble 
Oil and Refining Company’s Nordyke No. 1, South Crowley, Acadia 
Parish; Continental Petroleum Company’s Foreman No. 1, Scott, 
Lafayette Parish; Tide Water Associated Oil Company’s Smedes No. 
1-C, St. Martinsville, St. Martin Parish; Shell Petroleum Company’s 
E. B. Adams No. 1, White Castle, Iberville Parish; Humble Oil and 
Refining Company’s Gumble No. 9, Darrow, Ascension Parish, Lou- 
isiana. 

In Section CC’, the Rangia microjohnsoni zone is greenish gray, 
lignitic, sandy shale. The key fossil occurs abundantly along with 
Mulinia sp., Rotalia beccarii, oysters and ostracods. 

The Potamides matsoni zone becomes more sandy than in the 
preceding section updip. The electrical log is necessary to outline 
this zone as Potamides matsoni and other species are scarce. Below 
the base is a bed of coarse sand and gravel which can be traced from 
Calcasieu Parish to St. Martin Parish. 

In the Continental Oil Company’s Foreman No. 1, Lafayette 
Parish, the fauna becomes more marine. A number of littoral species 
are present and Bigenerina humble makes its appearance. In Smedes 
No. 1-C the species are more numerous. East of St. Martin Parish, 
the brackish-water facies of the beds below the Potamides matsoni 
zone is replaced by a marine facies and species of the Uvigerina liret- 
tensis fauna are found to be present. 

In E. B. Adams No. 1, at 7,448 feet, Sorites sp., Elphidium 
chipolensis, and Amphistegina chipolensis are present, suggesting the 
introduction of the fauna of the Operculinoides zone. This zone is well 
developed at Darrow, Sorrento, and Convent-Hester fields. In Gumble 
No. 9 the Operculinoides zone lies unconformably on the Vicksburg; 
in Colonial Sugar No. 2, unconformably on the Heterostegina zone. 

The Miocene thickness has increased 800+ feet in the short dis- 
tance, averaging 14 miles, downdip from the preceding section. 

From South Lake Charles to Roanoke, the Oligocene-Miocene 
section conforms with the section as found updip and in Texas. There 
is a decided lithologic break from the gray sands of the Miocene to 
the greenish gray sandy shales of the Discorbis zone with its typical 
assemblage of species. Here the Discorbis zone has an average thick- 
ness of 630-800 feet. 

Eastward in Acadia, Lafayette, and St. Martin parishes the top of 
the Oligocene is not so definite. A lack of conformity to the typical 
lithologic pattern as revealed by the electrical log has caused confusion 
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in determining the top of the Discorbis zone. The typical assemblage 
of Discorbis zone species is found in lignitic shale lenses intercalated 
between thick sand bodies. Some geologists place the top of the Oligo- 
cene at the base of the sands. Such a conclusion allows diagnostic 
Oligocene species to range upward into the Miocene within this 
limited area. The correct interpretation is problematical. 


SECTION DD’ 


Section DD’ describes the area from Big Lake field in Cameron 
Parish to the West Lake Verret field in St. Martin Parish. The fol- 
lowing wells comprise the cross section: Magnolia Petroleum Com- 
pany’s A. Hebert No. 1, Big Lake, Cameron Parish; Humble Oil 
and Refining Company’s K. B. Hanszen No. 1, Chalkley, Cameron 
Parish; Magnolia Petroleum Company’s J. B. Ferguson No. 1, West 
Gueydan, Vermilion Parish; Continental Oil Company’s O. C. 
Hebert No. 1, Abbeville, Vermilion Parish; Black et al. Chetimeachi 
Indian Reservation No. 1, Charenton, St. Mary Parish; Shell-Tide 
Water’s Mrs. E. J. Adams Est. No. 1, West Lake Verret, St. Martin 
Parish. 

The area covered by this section is most interesting. The section 
shows a more marine facies for both the Rangia microjohnsoni zone 
and the Potamides matsoni zone. It shows the transition of the Rangia 
microjohnsoni zone from sparsely fossiliferous sandy green shales in 
Cameron Parish to a predominantly coarse sandy section in eastern 
Vermilion Parish. This sandy section is marine, probably the begin- 
ning of littoral deposition which extends to West Lake Verret field. 

The variety of both megascopic and microscopic species increases. 
Spiroplectammina barrowi proves to be a diagnostic species of this 
zone and dependable as a marker in the area farther east where 
Rangia microjohnsoni is more restricted in its range. 

The Potamides matsoni zone, likewise, becomes more marine. In 
eastern Vermilion Parish its brackish-water fauna is replaced by the 
marine Uvigerina lirettensis fauna. 

The beds below the Potamides matsoni zone become predom- 
inantly lignitic, fossiliferous, sandy shales. The fauna includes oysters, 
Rotalia beccarii, Nonionella auris, Discorbis subauracana var. dissona, 
Amphistegina lessonii, Ammobaculites sp., and ostracods. The equiva- 
lent beds on the east contain Uvigerina lirettensis fossils and Opercu- 
linoides zone fossils. 

The thickness of the Miocene is at least 5,800 feet. 

The Discorbis zone is lignitic and contains a fauna typical of the 
Texas section. 
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SECTION EE’ 


Section EE’ parallels the coast line from Cameron Parish to Iberia 
Parish. The following wells are included in the cross section: Mag- 
nolia Petroleum Company’s School Board No. 1, Johnson Bayou, 
Cameron Parish; Pan-American Production Company’s Lutcher 
Moore No. 1, Mud Lake, Cameron Parish; Texas Company’s Jessen 
No. 1, St. Johns Island, Cameron Parish; Superior Oil Company’s 
No. 1, State Gulf of Mexico, Creole, Cameron Parish; Humble Oil 
and Refining Company’s Miami Corporation No. 1-B, Creole, 
Cameron Parish; Stanolind Oil and Gas Company’s Fred Stovall No. 
1, Intercoastal City, Vermilion Parish; Texas Company’s State No. 
1-B, Vermilion Bay, Vermilion Parish. 

Similarly, as in the preceding section, both the Rangia micro- 
johnsoni and Potamides matsoni zones show an eastward transition 
of brackish-water facies to marine facies. The Potamides matsoni zone 
grades into the upper part of the Uvigerina lirettensis zone. Below the 
base of the Potamides matsoni zone is a coarse white sand which can 
be used for correlation. This sand zone extends from Cameron Parish 
to Iberia Parish. These sands and succeeding lignitic shales are re- 
placed in the Vermilion Bay district by fossiliferous sandy shales 
with the Uvigerina lirettensis fauna. In the area of these wells the 
Miocene is 5,600+ feet thick. 

The fauna of the Discorbis zone is the same as found in Texas. In 
Stanolind’s Fred Stovall No. 1 occur a few foraminifera of possible 
Oligocene age in very lignitic shales. The Texas Company’s State 1-B, 
Vermilion Bay, did not go deep enough to reach the Oligocene. 


SECTION FF’ 


Section FF’ is drawn from West Lake Verret in St. Martin Parish 
to Hancock County, Mississippi, and includes the following wells: 
Shell Petroleum Corporation’s Jeanerette Lumber and Shingle Com- 
pany No. 1, West Lake Verret, St. Martin Parish; Shell Petroleum 
Corporation’s Colonial Sugars No. 2, Hester-Convent, St. James 
Parish; Shell Petroleum Corporation’s Godchaux Sugars No. 1, La 
Place, St. John the Baptist Parish; Danciger Oil Company’s Hold- 
worth No. 1, Slidell, St. Tammany Parish; and Gulf Refining Com- 
pany’s R. J. Williams Land Company et al. No.1, Hancock County, 
Mississippi. 

The outstanding features of this section are the Operculinoides 
zone of the Miocene and the new fauna of the Oligocene, the Marginu- 
lina ascensionensis fauna, described by Howe and McGuirt.* The new 


* Henry V. Howe and James H. McGuirt, ‘Salt Domes of Iberville and Ascension 
Parishes,”’ Louisiana Geol. Survey Bull. 13 (1938), p. 133- 
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fauna is possibly the time equivalent of the Discorbis fauna as there 
are a few species in common. This new Oligocene zone, not noted 42 
miles updip, is 1,600+ feet thick. 

The Operculinoides zone, at the present time, has been found only 
in the area described by this section. It has not been reached in wells 
downdip, or identified in wells updip. 

Above the Operculinoides zone is the Uvigerina lirettensis zone. 
The latter zone pinches out toward the east. Bigenerina humblei is the 
key fossil for identification of the zone this far updip. 

Overlying the Uvigerina lirettensis zone is the Rangia microjohn- 
soni zone. In the area the lithologic character of the section is pre- 
dominantly coarse sand. The characteristic fauna is present. 

The thickest section of Miocene, 5,450+ feet, in the wells of this 
area is in Godchaux Sugars No. 2. 


SEcTION GG’ 


Section GG’ is drawn along strike from Vermilion Bay to Lafitte. 
The following wells have been used for the cross section: The Texas 
Company’s State 1-B, Vermilion Bay, Iberia Parish; Shell Petroleum 
Company’s Barbour No. 1, Patterson, St. Mary Parish; Barnsdall Oil 
Company’s Diebert, Stark and Brown No. 1, Chacahoula, Terre- 
bonne Parish; Shell Petroleum Corporation’s Realty Operators No. 1, 
Houma, Terrebonne Parish; Barnsdall Oil Company’s R. R. Barrow 
No. 1, Barrow, Terrebonne Parish; The Texas Company’s State 
Bayou Norman No. 1, Lafitte, Jefferson Parish. 

The Rangia microjohnsoni zone is highly fossiliferous, and the key 
fossil is found to share its importance with Spiroplectammina bar- 
rowi. Both fossils, as in the western province, are confined to the 
Rangia microjohnsoni zone. Bigenerina floridana occurs throughout 
this zone and extends up into beds probably Pliocene in age. A zone of 
Amphistegina lessonii is useful locally for correlation. Coarse gray 
sand forms the base of the Rangia microjohnsoni zone. 

The underlying Uvigerina lirettensis zone consists of black mica- 
ceous shales. In addition to the lithologic break, there is a big break 
in the fauna. Only the upper part of the Uvigerina lirettensis zone has 
been penetrated by most wells. State Bayou Norman No. 1, however, 
has penetrated 2,590 feet of this zone. 


SECTION HH’ 


Section HH’ comprises a few wells in the lower part of the Missis- 
sippi delta from St. Mary Parish to Jefferson Parish. The following 
wells have been included in the section: The Texas Company’s State 
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No. 1, Horseshoe Bayou, St. Mary Parish; Humble Oil and Refining 
Company’s Continental Land and Fur Company No. 1, Castell, 
Terrebonne Parish; Humble Oil and Refining Company’s Frank 
Wurzlow No. 1, Lirette, Terrebonne Parish; Humble Oil and Refin- 
ing Company’s H. J. Ellender No. 1, Lirette, Terrebonne Parish; 
The Texas Company’s State Bayou Norman No. 1, Lafitte, Jefferson 
Parish. 

In this farthest downdip section we find that Rangia microjohnsoni 
is still present and occurs throughout the zone. The foraminifera in- 
crease in abundance. Bigenerina floridana is found to range up into 
the beds, probably Pliocene in age, above the Rangia microjohnsoni 
zone. It appears to be a consistent marker locally. The Rangia micro- 
johnsoni zone is 2,200+ feet thick. 

The Uvigerina lirettensis zone shows the possibilities of being 
divided into lithologic units. However, these may later prove to be 
only of local value. 

Section II’ 


One dip section has been drawn. Section JJ’ includes the following 
wells: Humble Oil and Refining Company’s J. A. Bel Estate No. 1, 
Bel, Allen Parish; J. K. Lewis Company’s Lockmore No. 1, Fenton, 
Jefferson Davis Parish; Stanolind Oil and Gas Company’s United 
Life Insurance Company No. 1, Hayes, jefferson Davis Parish; 
Humble Oil and Refining Company’s K. B. Hanszen No. 1, Chalkley, 
Cameron Parish; Humble Oil and Refining Company’s Miami Corpo- 
ration No. 1-B, Creole, Cameron Parish; Superior Oil Company’s 
State Gulf of Mexico No. 1, Creole, Cameron Parish. 

This section summarizes the western province. It shows the thick- 
ening of the beds of the Miocene downdip, from 3,900 feet to 5,600 
feet. 

The Rangia microjohnsoni zone updip is greenish gray, sandy shale 
with a scant fauna. Downdip, heavy coarse sands are common. The 
shales are lignitic and the fauna becomes marine, at least littoral. 
Likewise, in the Potamides matsoni zone, the beds become sandier 
downdip and more marine. Downdip, in the undifferentiated section 
below the Potamides matsoni zone, coarse sands are interlaminated 
with lignitic shales. Oysters, Rotalia beccarit, and Discorbis sub- 
auracana var. dissona are present. 

The Discorbis zone of the Oligocene conforms with the section as 
found in Texas. 
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ALVA C. ELLISOR 


EXPLANATION OF PLATE 1 


Textularia teasi Cushman and Ellisor. X45. 

Bolivina tenuistriata Cushman and Ellisor. X55. 
Virgulina exilis Cushman and Ellisor. X55. 
Uvigerina pilulata Cushman and Ellisor. X65. 
Siphonina davisi Cushman and Ellisor. X60. 
Angulogerina byramensis (Cushman). X65. 

Robulus clericit (Fornasini). X60. 

Discorbis subauracana Cushman. X65. 

Discorbis subauracana Cushman, var. dissona Cushman and Ellisor. X65. 
Spiroplectammina barrowi Cushman and Ellisor. X 50. 
Textularia tatumi Cushman and Ellisor. X45. 
Bigenerina humblet Cushman and Ellisor. X 40. 
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ALVA C. ELLISOR 


EXPLANATION OF PLATE 2 


Bigenerina nodosaria d’Orbigny, var. directa Cushman and Ellisor. X40. 
Robulus mayeri Cushman and Ellisor. X55. 

Elphidium rolshauseni Cushman and Fllisor. X65. 

Bolivina harangensis Cushman and Ellisor. X55. 

B. costata d’Orbigny, var. dissimilis Cushman and Ellisor. X55. 

Uvigerina lirettensis Cushman and Ellisor. X 40. 

U. altacostata Cushman and Ellisor. X55. 

Gyroidina scalata Garrett. X65. 

Globorotalia mayeri Cushman and Ellisor. 65. 

G. quadraria Cushman and Fllisor. X65. 
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Figs. 


ALVA C, ELLISOR 


EXPLANATION OF PLATE 3 


Globorotalia fohsi Cushman and Ellisor. X65. 

Cibicides carstensi Cushman and Ellisor, var. opima Cushman and Ellisor. 
X40. 

C. carstensi Cushman and Ellisor. X 40. 

Planulina harangensis Cushman and Ellisor X40. 

Eggerella scabra (Williamson). X30. 

Liebusella sp. (?) X25. 

Cyclammina cancellata H. B. Brady. X15. 

Planularia cf. vaughani (Cushman). X30. 
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ALVA C. ELLISOR 


-EXPLANATION OF PLATE 4 


Pseudoglandulina comatula (Cushman). X40. 

Nonion soldanii (d’Orbigny). Xgo. 

Nonion medio-costatum (Cushman). X90. 

Buliminella curta Cushman. X90. 

Bulimina pupoides d’Orbigny. X8o. 

Siphogenerina lamellata Cushman. X 50. 

Ambphistegina chipolensis Cushman and Ponton. X33. 
Sphaeroidina bulloides d’Orbigny. X9o. 

Pullenia salisburyi R. E. and R. C. Stewart. X 130. 
Globigerinoides conglobata (H. B. Brady). Xgo. 

Globigerinoides saculifera (H. B. Brady). Xgo. 

Flintina floridana Cushman and Ponton. X30. 

Flintina floridana Cushman and Ponton. X30. 

Bigenerina floridana Cushman and Ponton. X30. 

Bigenerina floridana Cushman and Ponton. X30. 

Bigenerina floridana Cushman and Ponton. X30. 

Bigenerina floridana Cushman and Ponton. X30. 

Bigenerina nodosaria d’Orbigny, var. textularoidea (Gées). X30. 
Robulus americanus (Cushman), var. spinosus (Cushman). X 33.75. 
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ALVA C. ELLISOR 


EXPLANATION OF PLATE 5 


Robulus vaughani (Cushman). X 26.25. 

Robulus vaughani (Cushman). X 26.25. 

Robulus vaughani (Cushman). X 26.25. 

Robulus vaughani (Cushman). X 26.25. 

Rotulus vaughani (Cushman). X 26.25. 

Robulus vaughani (Cushman). X 26.25. 

Guttulina austriaca d’Orbigny. X45. 

Guttulina austriaca d’Orbigny. X45. 

Nonion grateloupi (d’Orbigny). X 63.75. 

Nonion grateloupi (d’Orbigny). X 63.75. 

Nonion grateloupi (d’Orbigny). X 63.75. 

Virgulina pontoni Cushman. X 41.25. 

Virgulina pontoni Cushman. X 41.25. 

Virgulina (Virgulinella) gunteri Cushman. X 30. 

Virgulina (Virgulinella) miocenica Cushman and Ponton. X30. 
Elphidium chipolensis (Cushman). X 41.25. 

Buliminella curta Cushman. X 48.75. 

Bulimina gracilis Cushman. 63.75. 

Bolivina marginata Cushman var. multicostata Cushman. X 63.75. 
Bolivina floridana Cushman. X 41.25. 

Bolivina marginata Cushman var. multicostata Cushman. X 63.75. 
Bolivina marginata Cushman. X 48.75. 
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ALVA C. ELLISOR 


EXPLANATION OF PLATE 6 


Plectofrondicularia mansfieldi Cushman and Ponton. X 37.50. 
Amphistegina chipolensis Cushman and Ponton. X30. 

Siphonina jacksonensis Cushman and Applin, var. limbosa Cushman. 
X41.25. 

Cassidulina laevigata d’Orbigny, var. carinata Cushman. X 101.25. 
Cassidulinoides bradyi (Norman). X63.75. 

Cancris sagra (d’Orbigny). X30. 

Eponides repandus (Fichtel and Moll). X30. 

Globorotalia menardti (d’Orbigny). X 33-75. 

Cibicides concentricus (Cushman). X 33.75. 

Cibicides floridanus (Cushman). X 48.75. 
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NEW RANGIA FROM UPPER MIOCENE OF 
WESTERN GULF PROVINCE! 
JULIA GARDNER? 
Washington, D. C. 
Among some samples submitted for determination by the Humble 
Oil and Refining Company, through Alva C. Ellisor, was a species 
which proved to be new. As it is a good horizon marker, it seemed de- 
sirable to describe and figure the form, and Miss Ellisor has kindly 
intrusted the type material to the writer. 


Rangia (Miorangia) microjohnsoni Gardner, n. sp. 
1. Left valve, X14. 2. Right valve, X14. 


Genus RANGIA 
Subgenus MIoRANGIA 
RANGIA (MIORANGIA) MICROJOHNSONI Gardner, n. sp. 
Text Figures 1, 2 


Shell a diminutive joknsoni in form, obliquely ovate to sub- 
mytiloid, moderately heavy. Beaks broadly rounded, the tips turned 
inward and proximate. Surface more or less corrugated by the growth 
lines, polished in the perfectly fresh shells but usually dull and chalky. 
Interior more commonly polished than the exterior. Margin of shell 
entire, with no defined lunule, escutcheon, or external ligament groove. 
Internal ligament pit narrow, obliquely produced,‘roofed over by the 

? Published with the permission of the director of the Geological Survey, United 
States Department of the Interior. Manuscript received, August 12, 1939. 

? Geologist, Geological Survey, United States Department of the Interior. 
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thin dorsal margin of the shell. Hinge highly asymmetric. Right 
cardinals small, oblique, the anterior laminar, the posterior deltoid; 
divergent, not coalescent dorsally; the A-shaped arm of the anterior 
left cardinal received between them and the posterior arm of the left 
cardinal occupying the narrow groove above and behind the pos- 
terior right. Anterior left lateral short and hooked dorsally, received 
in the arcuate lateral groove of the right valve; a pustule, the relic of 
the anterior right lateral, developed at the lower dorsal extremity of 
the groove. Posterior left lateral produced almost to the ventral 
margin, received between appropriate laminae in the right valve, the 
inner lamina the heavier; both laterals and lateral grooves scored 
along their contiguous margins. Anterior muscle scar small, rather 
deep, placed high up under the ventral extremity of the anterior 
lateral; posterior muscle scar sub-circular, obscure. Pallial line also 
obscure, rather distant from the margin. Pallial sinus broad, shallow. 
Margins simple, in contact in the closed valves throughout their ex- 
tent. 

Dimensions.—Height, 3.9 mm.; width, 3.0 mm.; diameter of 
single valve, 1.5 mm. 

Holotype.—vU. S. Nat. Mus. 498451. 

Type locality —H. O. & R. Co., M. Kratzer No. 1, near Roanoke, 
Jeff Davis Parish, La. , 

Miorangia Dall,? 1894, was founded upon Rangia johnsoni Dall 
from the Pascagoula clay of Mississippi. Miorangia differs from 
Rangia sensu stricto in the smaller size, the obliquely produced, sub- 
mytiloid outline, the correspondingly asymmetric hinge, and in the 
detail of the cardinal dentition. From Miorangia johnsoni, the type 
of the subgenus, microjohnsoni differs, apparently, only in the much 
smaller size. While adult joknsoni usually exceeds 10 mm. in its great- 
est dimensions, the height of microjohnsoni rarely reaches 5 mm. There 
is no doubt of the maturity of the smaller shell. 

Range.—The species has not been found in outcrop samples. Miss 
Alva C. Ellisor in a personal communication gave the following state- 
ment. 

The sandy shales and sands characterized by Rangia microjohnsoni as 
the key fossil are here considered the uppermost Miocene horizon. Rangia 
microjohnsoni is the form commonly called Rangia johnsoni in the subsurface 
of Louisiana. It was found associated with a number of Miocene gastropods 
and pelecypods in a sample from Black et al. Chetimeachi Indian Reserva- 
tion No. 1, St. Mary Parish, Louisiana, from 5,753 feet to 5,990 feet. Rangia 
microjohnsoni is found as far down in the section as the top of the Potamides 
matsoni and the Uvigerina lirettensis zones. 


3 W. H. Dall, “Monograph of the Genus Gnathodon Gray (Rangia, Desmoulins),” 
Proc. U. S. Nat. Mus., Vol. 17 (1894), p. 91. 


4 
2 
| 


BULLETIN OF THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
VOL. 24, NO. 3 (MARCH, 1940), PP. 478-495, 6 FIGS. 


GEOLOGICAL NOTES 


ORDOVICIAN DEVELOPMENT, APCO STRUCTURE, 
PECOS COUNTY, TEXAS! 


TAYLOR COLE? 
Midland, Texas 


The Apco structure is in north-central Pecos County, Texas, about 
25 miles northwest of Fort Stockton. It is on the southern rim of the 
Central Basin platform. Shallow oil is produced from sand and sandy 
dolomite at 1,450 feet, about 200 feet above the base of the White- 
horse (upper Permian). The shallow wells have produced since 1929. 
The discovery deep well was completed, June 1, 1939. There are now 
three producers, two dry holes, and two drilling wells in the area. 

The Anderson-Prichard Oil Corporation’s J. S. Masterson No. 1 
located 1,980 feet from the northeast and northwest lines of Sec. 104, 
Block 10, H. &. G. N. Survey, was completed at a depth of 4,595 
feet, flowing 184 barrels of 42.6° gravity oil. This well was recom- 
pleted, September 20, flowing 18 barrels per hour after being treated 
with 1,500 gallons of acid. This test penetrated a series of Triassic 
and Permian redbeds, Permian anhydrite, gypsum, redbeds, and dolo- 
mite stringers to a depth of approximately 1,960 feet. From this point 
to 4,535 feet the section was mainly Permian dolomite with a few 
limestone stringers. From 4,535 to 4,545 feet (detrital zone) the sec- 
tion was mostly dolomite pebbles, chert, and red shale. The top of 
eroded Ellenburger (Lower Ordovician) was encountered at 4,545 feet, 
and so feet of dolomite was penetrated. This dolomite is believed to 
be undifferentiated lowermost Ellenburger in age. 

The Anderson-Prichard’s test No. 2, drilled 1,900 feet north of 
No. 1, found a similar section above the horizon which is normally 
the detrital zone. Here instead of the normal chert, red shale, and dolo- 
mite pebbles, soft chlorite schist was encountered. Petrographic de- 
scription of this chlorite schist and the igneous rock beneath by V. E. 
Barnes of the University of Texas Bureau of Economic Geology fol- 
lows.® 

The core from 4518 is a highly altered rock with only magnetite and apa- 


tite unaltered. The alteration products are chiefly chlorite and serpentine (?). 
The core from 4570 is composed predominantly of labradorite feldspar, 


1 Manuscript received, December 20, 1939. 
? University Lands, 
8 Personal communication, December 4, 1939. 
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chlorite and magnetite; apatite is also abundant. The labradorite is clouded 
by numerous inclusions. The... chlorite was probably derived from 


hornblende. 


From the character of the apatite and the mineral arrangement, these 
cores are apparently of an igneous rock of gabbroic characteristics. 
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Fic. 1.—Development of Apco structure, Pecos County, Texas. 
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The Childress Royalty Company’s deep test No. 1 was drilled 
1,320 feet southeast of the Anderson-Prichard discovery well to a 
depth of 4,605 feet. This well encountered a detrital zone from 4,495 
to 4,525 feet, composed of red shale, chert, dolomite pebbles, magne- 
tite, and apatite. Approximately 15 feet of Ellenburger dolomite was 
encountered from 4,525 to 4,540 feet. The section below is composed 
of apatite, magnetite, chlorite, and other minerals. The rock becomes 
more crystalline with depth, and it is probably similar to the rock 
encountered in the Anderson-Prichard well No. 2. The Ellenburger 
encountered here (based on insoluble residue work) is correlative with 
a zone about 220 feet from the base of the Ellenburger in the Loffland 
Brothers et al. Tubb No. 3 in Crane County, 24 miles north of the 
Apco area. This suggésts that more than 200 feet of Ellenburger has 
been cut out by overlap against the Apco ridge‘ and approximately 
1,000 feet® has been removed from the top by pre-Permian erosion. 

Two miles southwest of the Apco area, the Olson Drilling Com- 
pany and Bryce McCandless’ B. W. Crockett No. 1, 2,300 feet from 
the east and 3,650 feet from the south lines of Sec. 5, Block 10, 
T.C.R.R. Survey, is drilling. The formations in this well are structur- 
ally high on Permian markers, but it is believed that this is not sig- 
nificant as to the Ordovician structure. 

The Magnolia Petroleum Company’s Abell-Eaton No. 2, located 
493 feet from the northeast and southeast lines of Sec. 23, Block 23, 
H. & T. C. Survey, which is 9 miles northwest of this area, was aban- 
doned at a depth of 5,171 feet in Ellenburger dolomite after encoun- 
tering sulphur water from 5,160 to 5,171 feet. This well topped the 
detrital zone at 5,075 feet and the Ellenburger at 5,120 feet. The 
detrital zone was made up chiefly of gray shale, chert, and sand grains. 
The Ellenburger here seems much higher in the section than in other 
parts of the Apco area. The Humble Oil and Refining Company’s 
Bertha D. Young, 660 feet from the northwest and 1,980 feet from 
the southwest corner of Sec. 33, Block 10, H.&.G.N. Survey, 23 miles 
southwest of the Magnolia’s Abell-Eaton No. 2, is now drilling. 

Correlations based on a study of the insoluble residues of the 
Ellenburger show that more Ellenburger is removed from the high 
wells on the structure than from the flank wells. 

There are many possibilities of production in this area since oil 


* Sufficient data are now available that it is believed this term or some similar one 
should be applied to this pre-Permian feature. 


5 Corrected to Magnolia Petroleum Company’s McKee No. 1. 
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TABLE I 
Data SHEET ON LOWER PALEozoIc Horizons 


| Approxi- 
te 


ick- netra-| Amount | mate 
Well Eleva- es ness of Tord of |D tion of | of Ellen-| Amount 
tion tal Detrital Maree | acer len- | burger | Missing 
Zone Zone 8 8 burger | Removed rom 
from ‘ottom|| 
Top|| 
Anderson-Prichard, | | 
J. S. Masterson | 2,431 45535 —2,104| 10 4,545 | —2,114| 50 940 
Anderson-Prichard,| .| | | 
J. S. Masterson 2 ‘ 2,430 | 4,517|—-2,087* | 
Childress Royalty, | | | 
Masterson 2,430 | 4,495|—2,065 30 4,525 | —2,095| «rst 1,005 220 
1-Deep | 
Magnolia Pet. Co., | | | | | 
Abell-Eaton 2 2,425 | 5,075;—-2,650 | 45 5,120 | —2,695) 51 435 
Magnolia Pet. Co., | | | | | | 
J. S. Masterson 1 2,434 | 4,490) —2,056 5 4,495 | —2,061 41 965 | 
Magnolia Pet. Co., | | | 
M. I. Masterson 1 | 2,429 4,570) 2,141 25 | 4595 —2,166) 19 895 


* This well had no Ellenburger and went into metamorphic rock underlain by igneous rock. 

{ This well had ey tee ey 15 feet of Ellenburger present and went into igneous rock. 
j |] Corrected to the Magnolia’s McKee No. 1 in north Pecos County and the Loffland et al. Tubb No. 3 
in the Sand Hills area of central Crane County. 


was obtained on the west side of the ridge. The development, how- 
ever, will probably proceed rather cautiously. 

The Olson Drilling Company and Bryce McCandless’ V. W. 
Crockett No. 1, Sec. 5, Block 10, H. & G. N. Survey, is shut in for 
storage at a depth of 4,518 feet after making 531 barrels of 43.8° 
gravity oil in 5 hours, after treating with 1,000 gallons of acid. At 
this point the well has penetrated a thickness of 117 feet of Ellen- 
burger which was topped at 4,401 feet. The well had very little de- 
trital material in it and indications are that it was drilled on a pre- 
Permian topographic knob. The elevation is 2,461 feet. The Ellen- 
burger is ro feet lower in the section than it is in the Magnolia Petro- 
leum Company’s J. S. Masterson No. 1. The approximate amount 
removed from the top as compared with Loffland Brother’s Tubb No. 
3 is 975 feet. 

The Skelly Oil Company’s J. S. Masterson No. 1, located 1,980 
feet from the northwest and 660 from the southwest lines of Sec. 104, 
Block 10, H. & G. N. Survey, is testing at a depth of 4,616 feet. The 
detrital zone was drilled into at 4,450 feet and 10 feet lower the 
Ellenburger was topped at a depth of 4,460 feet. The elevation is 
2,437 feet. The approximate amount of Ellenburger removed is 980 
feet. 
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SEJITA STRUCTURE, DUVAL 
COUNTY, TEXAS! 
CARLETON D. SPEED, JR? 
Houston, Texas 

The Standard Oil Company of Texas’ Dolores Garcia No. 1, Share 

, Santa Cruz de Concepcion Grant (Fig. 1), drilled as a contractual 
obligation to Speed Oil Company, actually proved the existence of 
Sejita structure although it encountered numerous oil and gas sands 
too thin to produce oil in commercial quantities when drilled to a 
depth of 7,118 feet. The second well, the Standard Oil Company of 


Sid Oil of Texes Standard Dil of Texas Std. Oil of Texas Standarg Ot ot 7 
046 Shows ena: 
5046 542-25 ™ -S610 Dido. 
$046 5457-72 ~ $801 Pett 
36 6183-6067 Epon Yeq 
Sid Oil of Texes lew Wents 
Jose M. Peita Abel Pete 
Jack Casey 
Sun Oil Co. 
SAN PEDRO DE Z er 
CHARCO REDONDO [~~~"*_CON 
M.G. Salinas 
Standard Oil of Texes 
LADick 
Guillermo Perez 
— FIG MAP SHOWING LOCATION OF DISCOVERY WELL, 
1500" SEJITA STRUCTURE, DUVAL CO., TEXAS 
Fic. 1 


Texas’ Jack Casey No. 1, located ggo feet from the north and ggo feet 
from the east line of Lot No. 4, Block 26, San Pedro de Charco Re- 
dondo Grant (Fig. 1), was completed in sand at 5,334-5,345 feet, 
producing 16 barrels of 51.7° distillate per million cubic feet of gas 
after drilling to 6,747 feet and testing other sections showing satura- 
tion in the Textularia hockleyensis zone. The initial bottom-hole pres- 
sure was 2,350 pounds and the well gauged 2} million cubic feet 
through a 3/16-inch choke with 2,015 pounds back pressure in 24 
hours. Sand sections tested in the Casey well through perforations 
and drill stem are as follows. 


1 Manuscript received, December 29, 1939. 


? President, Speed Oil Company, Second National Bank Building. Gardescu and 
Speed, consulting engineers and geologists. 
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Depth in Feet 

51334-57345 51.7° distillate Clear color 
51373757398 50.6° distillate Amber color 
5,411-5,421 51.6° distillate Amber color 
5,458-5,468 48.7° distillate Amber color 
6,590-6,610 Gas, 1,025 lbs. in 11 mins. No test 


The paleontological markers as determined by Standard Oil 
Company of Texas for the two wells are as follows. 


Subsea Depth in Feet 
Jack Casey No. 1 Dolores Garcia No. 1 
Top Jackson — 4,628 — 4,640 
Top Hockley — 4,808 —4,870 
Top Dibollensis — 5,610 — 5,655 
Top Pettus — 5,801 — 5,860 
Top yeguaensis — 6,067 —6,111I 
Total depth 6,747 7,118 


Credit for the discovery of Sejita structure is due specifically to 
reflection seismograph although peculiar shallow-water conditions 
and a pronounced topographic nose caused the initial interest in the 
area. 

Results of tests by competent gas engineers indicate that this 
structure contains oil in the reservoir and that three of the saturated 
sands will probably produce oil in sands when properly drilled below 
the crest of the structure. 


THREE NEW INTERIOR SALT DOMES IN 
NORTHEAST LOUISIANA! 


MAX BORNHAUSER? anp LESTER R. MARSHALL’ 
Lafayette, Louisiana 


In the course of an extended gravimetric survey in northeastern 
Louisiana during 1937, the Continental Oil Company mapped several 
pronounced gravity anomalies, three of which have since been tested 
by well borings. In each case the first test led to the discovery of a 
new salt dome. The approximate locations of these new domes and 
their relation to other known domes and structures in this area are 
shown on Figure 1. 

A brief historical review of these domes and a summary of the 
stratigraphic section encountered in each discovery will follow. 

Singer dome (Madison Parish).—The Singer salt dome is approxi- 
mately 10 miles southwest of the town of Tallulah, centering in Sec. 


1 Manuscript received, December 23, 1939. 
? District geologist, Continental Oil Company. 
3 Geologist, Continental Oil Company. 


483 
| 


GEOLOGICAL NOTES 


484 


$3N0G © 


NOS¥3443¢F 


HVIdOD 
Jog 
Q 
Q 
ty 
SQNIH 
sole 
@ N3YYUVM 
@ 
SS 
NOSIOVW4y 
VN3NDVSS|! 
(FISNLO 
OOZVA 
corm, 
AJWYVHS 
=, 


NOSIOVW 


\ 


SVSN3L 


VINOHVLVS 


NIINVYS 
@ 


@ 


S N V 


4 
4 
| 
| 
= 
wet 
©:. 
< 
| 
uJ < 
” 7 
= 
=) 
- 
el | | 
< x 
Zz Sy 
“a > 


GEOLOGICAL NOTES 485 


3, T. 15 N., R. 11 E. Although surface indications (salt licks) were 
known in this area, the first definite indications of a salt dome were 
found by Seismic Explorations Incorporated during a reflection-seis- 
mograph survey of the area for the Singer Manufacturing Company 
in 1936. After checking these indications with a gravity meter in 1937, 
the Continental Oil Company began drilling, in June, 1938, their 
Singer Manufacturing Company No. 1, Sec. 3, T. 15 N., R. 11 E. 
This well was abandoned in salt after reaching a total depth of 4,334 
feet. The following exceptional stratigraphic section was penetrated. 


Depthin Feet 


o- 175 Quaternary. Fluviatile silt and sand 
175- 790 Eocene. Dark shale; calcareous, partly glauconitic sand and sandstone; 
lignite. This Eocene section includes in descending order members of 
Jackson, Claiborne, Wilcox and Midway groups 
790-3,410 Upper Cretaceous. Glauconitic marl; gray shale and sandy shales; black 
and red, partly ashy shale and sandstone in basal part. Members of 
Navarro, Taylor and Austin groups were recognized in this Upper 
Cretaceous section. Highly altered extrusive igneous material, prob- 
ably of Taylor age, was penetrated from 2,230 to 2,510 feet 
3,410-3,950 Lower Cretaceous. Hard, fine sandstone; buff, sideritic silt-stone (Cot- 
ton Valley) 
3,950-4,197 Cap rock. Agglomerate of sandstone; black pyritiferous shale; dolomite 
and;chert pebbles, interbedded with anhydrite and some crystalline 
limestone 
4,197-4,334 Rock salt 


After abandonment of the first well, the Continental Oil Company 
drilled two additional wells, Singer No. 2 and Singer No. 3, on the 
east flank of the dome to 4,486 feet and 3,703 feet, respectively. Both 
wells were abandoned in shale of Midway age, after encountering a 
normal or nearly normal Eocene section. 

Newellion dome (Tensas Parish).—The Newellton salt dome is 
about 13 miles west of the town of Newellton, in Sec. 31, T. 13 N., 
R. 12 E. The presence of a salt dome in this locality was first indicated 
by the gravity meter (Continental Oil Company) in the year 1937. 
The area was later checked and surveyed in detail with reflection 
seismograph. The Continental Oil Company’s discovery well, John 
Cammack No. 1, was drilled in June, 1939, and was abandoned in 
salt at a total depth of 4,172 feet. The following stratigraphic section 
was penetrated in this well. 


Depthin Feet 
o- 391 Quaternary. Fluviatile sand, gravel and clay 
391- 590 Vicksburg (Oligocene). Gray limestone and black shale 


590-1 ,005 
1,005-2, 896 


2, 896-3, 968 
3,968-4,123 
4,123-4,172 


Jackson (Eocene). Gray shale; glauconitic marl at base 

Claiborne (Eocene). Black and brown, lignitic shale; lignitic micaceous 
sand; glauconitic sandstone; sandy, glauconitic limestone 

Wilcox (Eocene). Gray, micaceous and lignitic shale and sand; calcare- 
ous sandstone in lower part of section 

Cap rock. Light brown crystalline limestone (3,968-4,032 feet). Massive 

anhydrite (4,032-4,172 feet) 

Rock Salt 
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Gilbert dome (Franklin Parish).—This salt dome is in Sec. 22, T. 
13 N., R. 8 E., about 3 miles northeast of the town of Gilbert. Its 
discovery, by the Continental Oil Company in 1937, is also credited 
to the gravity-meter method. The prospect was later surveyed in de- 
tail with the reflection seismograph. The discovery well was drilled 
on the W. J. and C. Sherrouse tract in Sec. 22, T. 13 N., R. 8 E., in 
September, 1939. This well was abandoned in salt at 1,839 feet, after 
encountering the following formations. 


Depth in Feet 
o- 370 Quaternary. Sand, gravel and clay 
370-1,424 Claiborne (Eocene). Black and brown lignitic shale; lignitic and glau- 

conitic sand and sandstone;-glauconitic sandy limestone 

1,424-1,778 Cap rock. Hard, black, pyritiferous limestone with calcite veins; some 
black crumbly shale and dolomite; anhydrite streaks appearing in 
basal part 

1,778-1,839 Rock salt 

The Claiborne section encountered in this well is abnormally thin 
as compared with the section ordinarily found in this area. 

The cap rock appears to be a mixture of sedimentary material 
impregnated with secondary calcite and anhydrite. Therefore, it 
probably was derived, at least in part, from material of the roof of the 
dome which collapsed after an earlier stage of salt upthrust. A similar 
origin is also suggested for the cap rock found on the Singer dome; 
however, as no sedimentary material was noticed in the cap rock of 
the Newellton dome, it is assumed that the cap rock on this dome 
was formed only of material derived directly (anhydrite) or indirectly 


(calcite) from the salt core. 


BARIUM IN APPALACHIAN SALT BRINES! 


E. T. HECK? 
Morgantown, West Virginia 


INTRODUCTION 


The presence of barium in some Appalachian brines was reported 
as early as 1906 by Bownocker® and Howard.* Bownocker suggested 
(p. 28) that the presence of the barium explained the absence of the 
sulphate radicle in southern Ohio brines, the sulphate having been lost 
through precipitation. 

1 Manuscript received, January 16, 1940. Published with the permission of the 
State geologist. 

2 West Virginia Geological Survey. 


8 J. A. Bownocker, Ohio Geol. Survey Bull. 8 (1936). 42 pp. Analysis, p. 27, is 
credited to C. W. Foulk. 


‘C. D. Howard, West Virginia Agri. Exp. Sta. Bull. 103 (1906), p. 284. 
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In 1909 Grimsley’ recorded a few more occurrences of barium and 
stated (p. 291): ““The absence of the sulphates is usually explained by 
the presence of barium chloride which would precipitate such salts.” 

Analyses of Appalachian brines published in 1919 by Mills and 
Wells® do not show barium but do show the characteristic scarcity 
or absence of sulphate. It is probable that not many of these brines 
were tested for barium. In the same bulletin Mills and Wells (p. 48) 
report two cases of precipitated barium sulphate in old oil wells of 
Pennsylvania. 

In 1932, Stout, Lamborn and Schaaf’ published a large number 
of analyses of Ohio salt brines. They state (p. 17) “In some brines, 
due to the presence of barium chloride the sulphates are absent as 
they have been lost through precipitation.” 

Paul D. Torrey® published a number of partial analyses of Appa- 
lachian brines in 1934. Apparently barium was not tested for but 
many of the brines contained no sulphate. 

In 1937, Price, Hare, McCue, and Hoskins® published a large 
number of analyses of Appalachian brines. More than go per cent of 
these brines were tested for barium. 

None of the reports referred to suggests an origin for the soluble 
barium salts. 


AREAL AND STRATIGRAPHIC DISTRIBUTION 


Figure 1 shows the locations for which brine analyses have been 
published. The analyses from Pennsylvania are in general less com- 
plete than those from Ohio and in some respects the Ohio analyses 
are less complete than those from West Virginia. 

Before proceeding further it may be well to state that none of the 
analyses is complete. Indeed it is doubtful if the present knowledge of 
chemistry would permit a fully complete brine- analysis. This fact 
would not be nearly so important if it were not for the fact that the 
less complete analyses commonly report several substances as one. 
For example an analysis may report all of the halides as “Cl,” calcium 
and strontium as “Ca,” magnesium and barium as “Mg,” and four 


5G. P. Grimsley, West Virginia Geol. Survey, Vol. 4 (1909), pp. 286-355. 

®R. V. A. Mills and R. C. Wells, U. S. Geol. Survey Bull. 693 (1919), pp. 34-43- 

7 Wilber Stout, R. E. Lamborn, and Downs Schaaf, Ohio Geol. Survey, 4th Ser., 
Bull. 37 (1932). 

8 Paul D. Torrey, ‘“Composition of Oil Field Waters of the Appalachian Region,” 
Problems of Petroleum Geology (Amer. Assoc. Petrol. Geol., 1934), pp. 841-53. 


® Paul H. Price, C. E. Hare, J. B. McCue, and H. A. Hoskins, West Virginia Geol. 
Survey, Vol. 8 (1937), 203 pp. 
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or more substances may be grouped under “alkalies.’’ In some analy- 
ses, compounds such as bicarbonate and sulphate may be reported 
though these substances may not be present in the brine tested. The 
common tendency to forget these facts has contributed to many 
erroneous interpretations of brine analyses. 

Very few of the analyses of Ohio and Pennsylvania brines show 
barium to be present but in most cases this merely means that no 


FIGURE 
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SALT BRINE ANALYSES 
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test was made for the ion. In West Virginia it was found that almost 
without exception, every brine that was free of sulphate -contained 
barium. Since the geological history is much the same in all the area 
shown in Figure 1, it is probable that most of the sulphate-free brines 
of Ohio and Pennsylvania also contain barium. 

The details of the areal distribution of barium in brines of Potts- 
ville age are very interesting. Figure 2 shows the distribution of barium 
in brines from Pottsville sediments. The figures for each location 
indicate the percentage of barium in the total evaporated solids. Note 
that the brines show a large barium content near the common corner 
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of Wirt, Ritchie, and Calhoun counties. North and east from this 
area the barium content gradually decreases and is apparently absent 
from the Pottsville brines of Wetzel, Monongalia, Marion, and Har- 


FIGURE 2 
MAP 
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rison counties. It also appears that the brines farthest east and south 
in central and southern West Virginia are comparatively low in 
barium. Some of the possible reasons for these variations of the barium 
content of the brines are discussed in another part of this paper. 
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Appreciable quantities of barium have been reported in brines 
from the Conemaugh, Allegheny, and Pottsville formations of Penn- 
sylvanian age; from Mauch Chunk and Pocono beds of Mississippian 
age; from a lower Devonian sand; and from middle and lower Silurian 
formations in West Virginia. 


ORIGIN 


Any acceptable theory of the origin of the soluble barium com- 
pounds in the Appalachian brines must include a plausible original 
source of this element. Briefly the possible sources may be grouped as 
follows. 

1. Soluble barium compounds present in the waters of sedimentation 

2. Incursion of waters containing soluble barium compounds 

3. The conversion of relatively insoluble barium minerals into more soluble com- 

pounds 

1. Most present-day geologists seem to agree that most salt brine 
associated with oil and gas is “fossil sea water” that may or may not 
have been changed by geochemical processes. Since it is probable 
that ocean water has contained sulphates since at least the beginning 
of Paleozoic time it would not have contained appreciable quantities 
of barium. This first possible source, then, may be dismissed as un- 
likely. 

2. There appear to be only two possible sources of water, other 
than that already present in the sediments; namely, meteoric water 
and magmatic water. Since meteoric water almost invariably contains 
sulphates it would be unlikely to contain soluble barium compounds. 
Furthermore, the sands that apparently contain the most meteoric 
water contain the least barium in solution. It is true, however, that 
some magmatic waters contain soluble barium compounds. Perhaps 
the biggest objection to this source of barium is that there is no likely 
source of magmatic water in the area. A few small peridotite dikes 
are known to occur in certain parts of the area but there are no known 
igneous intrusions of sufficient size to furnish an appreciable fraction 
of the barium in the brines. : 

From the foregoing statements it seems that the second possible 
source of barium is also unlikely. 

3. According to Martens,!® barite is the only barium mineral 
known to occur in the sediments of the Appalachian region. Since it 
may be assumed that the Appalachian sediments were deposited in 
waters containing sulphates and since barium is practically insoluble 
in sulphate solutions, it is necessary first to consider how such waters 


10 J. H. C. Martens, oral communication. 
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may become free of sulphates if barium is to be derived from this 
source. 

Ginter" has reviewed the subject of sulphate reduction in subsur- 
face waters. He states (p. 908), ““The consensus of opinion is that the 
sulphates in subsurface waters have been chemically reduced by some 
agent.” 

An illustrative reaction for the reduction of sulphates may be 
written thus: 
organic 


material CaCO;+ H20. 


CaSOu+ 


Some writers insist that bacteria are necessary if the reduction of 
sulphate is to be accomplished. Whether this reduction took place in 
the presence or absence of bacteria is not known but the bulk of the 
evidence favors the latter explanation.” Fortunately the exact me- 
chanics of the reaction do not affect the conclusions of this paper. It 
is only necessary to admit that the reduction of the sulphate in sub- 
surface waters has taken place. 

After all of the sulphate originally present in the brine had been 
destroyed minute amounts of barium sulphate would come into solu- 
tion. A continuation of the reduction of sulphate would result in the 
conversion of barium sulphate to barium carbonate. The reaction may 
be written as follows. 


organic 


material = BaCO3;+H2S+H20. 


BaSOu+ 


Although little is known concerning the solubility of salts in a 
solution as complex as a brine, it is probable that barium carbonate is 
more soluble than calcium carbonate under certain conditions. From 
the 1939 edition of the Handbook of Chemistry and Physics it appears 
that barium carbonate is three times as soluble as calcium carbonate 
in hot water that is free of carbon dioxide. The common ion effect of 
the excess calcium chloride would make the precipitation of calcium 
as a carbonate more likely. The relationship may be written as follows. 


Sol. 0.006 Sol. 0.0019 
BaCO3+CaCh=CaCO3 + BaCl. 
Solid Solution Solid Solution 


1 Roy L. Ginter, ‘Sulphate Reduction in Deep Subsurface Waters,” Problems of 
Petroleum Geology (Amer. Assoc. Petrol. Geol., 1934), pp. 907-25. 


12 See R. E. Taylor, “Origin of the Cap Rock of Louisiana Salt Domes,” Louisiana 
Geol. Survey Bull. 11 (1938), p. 106. 
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SIGNIFICANCE OF AREAL DISTRIBUTION 


Many writers have noted that the amount of sulphate in salt brines 
is often in direct ratio to the distance from oil fields."* This decrease 
of sulphate in the vicinity of the oil is generally ascribed to strong 
reducing conditions which have destroyed the SO, radicle. In a gen- 
eral way the barium content of the Pottsville brines seems to increase 
in the vicinity of the Pottsville oil fields of West Virginia. This of 


™, / 
VIRGINIA 
Aasor 
= 
3 WEST VIRGINIA 
> OIL FIELOS 
s POTTSVILLE SEDIMENTS 
Fic. 3 


course is in line with the theory of the origin of the soluble barium 


salts that has just been described. 


Figure 3 shows the location of oil fields in West Virginia reported to 


be producing from Pottsville rocks. 


In comparing Figure 3 with 


Figure 2 it appears that in general the brines containing the highest 
percentage of barium are nearest the producing areas. 


18 See G. S. Rogers, “Chemical Relations of the Oil-Field Waters in San Joaquin 
Valley, California,” U. S. Geol. Survey Bull. 653 (1917). 119 pp. See also G. S. Rogers, 
“The Sunset-Midway Oil Field, California,” U. S. Geol. Survey Prof. Paper 117, Pt. 


IT (1919). 104 pp. 
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The Pottsville brines of Kanawha, Boone, and Logan counties 
contain considerable barium but as shown on Figure 3 the area pro- 
duces no Pottsville oil. This area does, however, produce some gas 
from Pottsville sands. In addition, the Pottsville of southern West 
Virginia contains many coal seams that are not present in the northern 
part of the state. 

There are insufficient data to see if this increase in barium holds 
true as an individual oil pool is approached. It is interesting to note, 
however, that the brine containing the most barium of any brine 
tested (4.5 per cent of the total solids) is being produced along with 
oil. The location is in western Roane County. 

Another feature that is apparent from Figure 2 is that there is 
little or no barium in many of the brines nearest the outcrop of the 
Pottsville. There is an easy explanation for this. Most of the samples 
that show no barium have apparently been diluted with surface water 
coming from the outcrop. All or practically all of the meteoric ground 
waters of West Virginia contain sulphates which would of course im- 
mediately precipitate the barium from the brine. 


SUMMARY 


Many Appalachian brines contain appreciable amounts of barium, 
a fact that has not been generally known until recent years. 

Barium has been found in brines from rocks of Silurian, Devonian, 
Mississippian, and Pennsylvanian age. 

Apparently the barium was originally present in the sediments as 
barite and progressive destruction of the sulphate radicle brought the 
metal into solution. 

It has been shown that the areas most productive of oil and gas also 
produce the brines that contain the largest percentages of barium. 

Meteoric water entering at the outcrop has apparently precipitated 
barium from the brines in some parts of West Virginia. 
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RECENT SECONDARY RECOVERY OF OIL IN OHIO! 


E. V. O’ROURKE? 
Columbus, Ohio 


The secondary recovery methods come under the category of 
human achievements which are the result of the necessity to survive 
in business. The oil rejuvenation methods have parallel exemplifica- 
tions in other mineral industries such as the advances in the ore- 
dressing methods, and mining practices. It has often been said that 
good mines die slowly and this can also be attributed to oil fields. 
At present and in the future, secondary and primary recovery of oil 
will be worked simultaneously and ultimate recovery from these fields 
should be very great. 


FIRST LEGAL WATER FLOOD IN OHIO 


Many people think that the oil-producing sands of the Bradford 
district in Pennsylvania have some peculiar magical properties dif- 
ferent from all others which permit them to be successfully water- 
flooded. The number of water-flood projects in northeastern Okla- 
homa has somewhat dispelled this idea and at least a few in the oil 
business have been convinced that if the old producing formations 
have sufficient oil saturation and relatively even permeability, the 
method of water flooding can be successful. 

Lately the system has been introduced legally into Ohio. This first 
project is an experiment and this is the logical engineering way. Those 
who are promoting it should receive due credit for the manner in 
which they are carrying on the work. 

A bill to permit water flooding for oil recovery was signed by the 
Ohio Governor, March 31, 1939. The law became effective, June 29. 
The bill was requested by a Pennsylvania operator and sponsored by 
various individuals and firms interested in Ohio oil production. The 
interested company, after some preliminary prospecting, bought prop- 
erties near Chatham, Medina County, Ohio. The oil fields there date 
back to 1889 and the oil production came from the Berea sandstone. 
After the acquisition of the property, the company started a 10-acre 
water-flood experiment on one of the farms. They drilled thirteen new 
holes, nine of which were water wells with a space of 330 feet and four 
wells to be used in production. The depth to the top of the producing 
sand there is about 350 feet and the average sand thickness exposed 


1 Manuscript received, January 31, 1940. Talk given before the Appalachian Geo- 
logical Society at Charleston, West Virginia, January 8, 1940. 


2 Associate professor of mining engineering, Ohio State University. 
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in the thirteen new holes was approximately 150 feet. Water is secured 
in alluvial material and is pumped in a closed system from a place 
about 2 mile northeast of the input wells. The deep well pump has 
lifted as much as 3,000 barrels per day to be used for water injection. 
The accumulative water input per well varies greatly but so did the 
original oil production and sand thickness. Thus far, there has been 
an increase of 2,200 per cent in oil production from the farm and it 
must be borne in mind that only about one-eighth of the farm is 
being flooded. The gravity of the oil has increased since the work 
started. The company has installed a new power and tank battery. 

The amount of oil produced from the variety of formations in 
southeastern and central Ohio above the Clinton sand is probably 
185 million barrels. All the territory that has produced this oil is 
good for economic water flooding at various oil prices. The formations 
or the main producing horizons are as follows. 


Cow Run 
Macksburg 
Keener 
Big Injun 
Berea 

We see no reason why the Clinton formation can not be success- 
fully water-flooded in localities where the original productions were 
high and provided the oil wells can be used for outlets. 

There are and will be conditions which will permit secondary re- 
covery to be more economical than primary exploration and drilling. 
In secondary work, we have the advantage in knowing in advance 
how much oil is in a formation. New drilling and exploration might be 
more romantic than secondary work but often not as profitable. 
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DISCUSSION 


SOURCE ROCKS OF PETROLEUM— 
A SYMPOSIUM OF OPINION! 


R. W. PIKE? ET AL. 
New York City 


Eugene McDermott recently published in Geophysics (Vol. 4, No. 3, 
July, 1939) an article with the title ‘Concentrations of Hydrocarbons in the 
Earth,” one which he had previously read at a gathering of geophysicists in 
Oklahoma City on March 23, 1939. 

As a result of soil-analysis studies in the Llano-Burnet uplift in Texas 
and the Sierras of California, McDermott observed that hydrocarbon gases, 
especially unsaturated types, such as ethylene, not only occurred generally 
in the sedimentary strata investigated but were even present immediately 
on top of and in basement rocks. This information “led to a series of investi- 
gations and experiments which resulted in the gathering of considerable data 
concerning the concentrations of hydrocarbons as well as minerals near the 
surface of the earth. From such observations a hypothesis was derived which 
in a very substantial manner accounts for the accumulations found near the 
earth’s surface, as well as at depth.” 

The hypothesis which McDermott suggests, in view of all this evidence, is 
as follows. 

1. Genetically, the subsurface concentrations (oil and gas fields) and the 
near-surface concentrations of hydrocarbons are very much the same. 

2. The source materials of oil and gas fields are the hydrocarbon gases 
which are leaking from the basement complex, as well as buried coal deposits, 
that is, vegetable matter that is being devolatilized. 

3. The saturated hydrocarbons such as methane and ethane result in gas 
fields, whereas the unsaturated hydrocarbons such as ethylene are synthe- 
sized or polymerized to form oil fields. 

4. These gases migrate essentially vertically. There is no great movement 
of oil in the original accumulation. 

5. Whether an oil or gas field is formed depends principally on the per- 
meability of the cap rock over a reservoir sand, and perhaps also to a more 
limited extent on the presence of certain catalyzers such as aluminum 
chloride. 

6. As the permeability of a shale decreases with depth of burial and in 
regions of deformation, the volatility of the accumulations will increase 
with depth and in regions of deformation. 

7. These gases in migrating to the surface transport quantities of the 
subsurface waters and the minerals dissolved in these waters. 

The paper caused some comment here, as it apparently has elsewhere 
and led to a discussion summarizing thoughts and ideas on this problem 
to which many leading authorities contributed their present-day opinions. 


1 Manuscript received, December 27, 1939. 
? Standard Oil Company of New Jersey, 30 Rockefeller Plaza. 
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These comments are varied, interesting, peculiarly instructive, and show how 
much we are in need of accurate and adequate observational data. 

Since the origin of petroleum is a problem which geologists have thought 
about and written upon so seriously for many years, the correct solution of 
which would be of great value to all of us, new evidence in this direction 
should not only be welcomed but also critically scrutinized in order to deter- 
mine its value and influence upon present-day conceptions. 

The question of hydrocarbons, solid, liquid, or gaseous, falls into two dis- 
tinct categories: (a) minor amounts associated with igneous, metamorphic, 
or basement rocks and volcanic emanations; (b) prolific deposits contained 
in a sedimentary blanket of clastic and chemically deposited formations over- 
lapping the older rocks of the earth. In studying the origin of hydrocarbons 
this fundamental separation should be kept clearly in mind if energy and 
thought are to be efficiently directed along the right track. 

McDermott’s paper takes us back mentally to our starting point, at 
the time when it was necessary to decide which trail, the igneous-meta- 
morphic or the sedimentary, was best to follow in searching for the most 
plausible ideas and answers about oil. 

Geologists from the United States Geological Survey, the Carnegie In- 
stitution of Washington, and the universities of Harvard, Yale, Wisconsin, 
Columbia, and Princeton, as well as those engaged commercially, have 
expressed some very clear ideas in regard to the fundamentals about the origin 
of oil by which we may all profit. Indeed we must have our minds made up 
as to whether the story of the origin of petroleum is to be unraveled from 
igneous, metamorphic, or sedimentary rocks. The following quotations from 
our geological friends summarize a wide range of viewpoints. 


CLARENCE S. Ross, United States Geological Survey (published with the 
permission of the director of the United States Geological Survey, Depart- 
ment of the Interior). 


“The paper by Eugene McDermott, published in the journal, Geophysics, 
had been seen and discussed by a number of my associates, both geologists 
and chemists, before the receipt of your letter. Several points may be men- 
tioned, although a complete analysis of the paper is hardly necessary. 

“On page 2 is the statement that hydrocarbon gases were found in two 
localities immediately on top of the basement complex. ‘This established 
the basement rocks as a likely source of hydrocarbon gases.’ Established on 
two observations!! 

“On page 4 is the statement ‘ . . . ethane or ethylene which are found just 
below the surface in quantities varying from .o2 to .10 parts per million 
by weight.’ See comments on the work of Shepherd. It may also be men- 
tioned that Shepherd finds that the presence of carbon monoxide makes 
impossible the determination of methane, and carbonaceous materials would 
yield carbon monoxide. 

“On page 5 is the statement, ‘The relative quantities of different minerals 
so transported will, of course, depend on their concentrations in the sub- 
surface waters, also their relative densities and perhaps their molecular size. 

. In view of the fact that the water is lighter than its contained minerals, 
it is likely that the proportion of water transported upward will be greater 
than the proportion of water to minerals in the subsurface formations.’ The 
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very nature of solutions precludes the presence of ‘minerals’ as such and the 
solutions would contain a complex group of radicals and ions rather than 
minerals. 

“On pages 6 and 7, the presence of chlorine is postulated, seemingly on 
the assumption that chlorides automatically result in chlorine. The only 
evidence presented of the occurrence of aluminum chloride in sedimentary 
rocks is the use by an experimental chemist of this purely artificial material 
as a catalyser in the laboratory. The formation of chloride would be inhibited 
in any natural waters and it would be promptly eliminated by hydrolysis if it 
were formed. 

“Pages 10 and 15, ‘It is quite likely that when the earth cooled, carbides 
were formed, as carbon and the metals were the first to condense.’ This is a 
resurrection of Mendeleev’s long discredited carbide theory. In general, the 
metals would not be the first to condense, as shown by the completely 
ignored temperatures of volatilization of the various elements. 

“On page 2, there is the following fundamental assumption, ‘Genetically 
the subsurface concentrations (oil and gas fields) and the near-surface con- 
centrations of hydrocarbons are very much the same.’ This is obviously 
untrue when coal beds or shales containing abundant organic debris lie 
between subsurface oil and gas accumulations and the surficial soils, which 
is a very common situation. (For gases in coal, see U. S. Bureau of Mines 
Bull. 72, by N. H. Darton.) 

“Tn answer to your question about the basement rocks as a source of 
petroleum, geologists have for years been giving intensive study to mineral 
deposits that are known to have been formed by magmatic emanations. In 
comparatively few instances have hydrocarbons been. deposited with the 
introduced minerals, and in all except a very few of those instances, asso- 
ciated sedimentary rock is the evident source of the hydrocarbons. If the 
basement complex is a source of hydrocarbons their association with the 
products of magmatic emanations should be the rule rather than the very 
rare exception. Many of the crystalline rocks in such regions as the Canadian 
shield are known to be metamorphosed sediments and carbonaceous material 
and hydrocarbons are well known in such rocks. 

“The studies of volcanic gases—those that are escaping directly, and those 
occluded in igneous rocks—give evidence of the extreme rarity, if not the total 
absence of hydrocarbons in the gases. If an active evolution of volcanic gases 
gives no record of hydrocarbons, what is the likelihood that rocks whose 
geologic history was essentially completed ages ago will be giving them off in 
amounts great enough to produce petroleum deposits in the late geologic 
times here implied? : 

“The most intensive study to date of volcanic gases and of the gases oc- 
cluded in igneous rocks has been made by E. S. Shepherd of the Geophysical 
Laboratory. In private conversation he has recently stated that methane 
has been reported in such rocks and gases by some chemists. However, with- 
out exception, the better the analysis the lower the gas reported. Shepherd 
reports no methane in the many analyses he has made. He has come to doubt 
their presence at all, and at most the amounts must be exceedingly small. 
The detection of hydrocarbon gas must in general be ascribed to the limita- 
tions on the chemical determination of such gas in the exceedingly small 
amounts involved and he has no faith in analyses that purport to have deter- 
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mined methane, etc., in minute amounts in igneous rocks or in volcanic 
gases. Thus there is no reliable geologic or chemical evidence that can at 
present be assumed to indicate that the basement complex is the source of 
hydrocarbons.” 


E. S. SHEPHERD, Geophysical Laboratory, Carnegie Institution of 
Washington. 

“T have merely glanced at McDermott’s paper. Is it any more surprising 
to find marsh gas in soils than in marshes? It might or might not be more con- 
centrated in one spot than another, but to establish such a fact would call 
for rather good work and more of it than anyone is likely to devote to it. 
I do not see that McDermott has established anything of scientific interest. 

“My present views about the gases in rocks are, I believe, sufficiently 
expressed in my paper (A. J. S., 35A, 311, ’38). I have called attention to the 
necessarily spotty character of whatever gases may be found and to the ab- 
sence of notable amounts of hydrocarbons in lavas. 

‘As to Hubbard’s work: I, too, was brought up to believe that the Ca- 
nadian Shield was virgin rock, but Ellsworth in his description of the ‘an- 
throxolites’ describes a whole series of hydrocarbons from the pegmatites 
up that way so the presence of butane or any other should cause no surprise. 
For my part I do not regard any rock that we see or ever shall see as primi- 
tive, including the Canadian Shield.” 


REGINALD A. Daty, Harvard University. 

“In this matter of the presence of hydrocarbons in the old rocks of the 
Basement Complex about all I can say is that he would be a bold man who 
would say definitely that they are absent. Meteorites carry some hydrocarbon 
materials, why not carried also by the silicate shell of the earth? It would 
be a surprise if hydrogen, by far the most abundant element in the universe 
as a whole, should be absent; but whether it should exist in the molecular 
form of hydrocarbon is a question where I am not entitled to any opinion. 

“On the other hand, the Basement Complex, being somewhat porous, 
might theoretically become charged with hydrocarbons from a thick, gas- 
leakage-proof cover of sediments rich in hydrocarbons. Such absorbed gas 
might well be tapped by a bore-hole that has penetrated the cover completely. 

“Tn general I should be greatly astonished if it should ever be proved that 
considerable quantities of such volatiles are contained in the Complex; but 
where is the end of surprises in earth science?” 


Esper S. LARSEN, Harvard University. 

“Volcanic emanations contain hydrocarbons and some hydrocarbons are 
certainly present in igneous rocks. Their origin is uncertain. They may 
have been derived from the crust in depth or they may have come from sedi- 
ments that have been assimilated. 

‘‘However, in the contact-metamorphic deposits, which range from high 
to low temperature, and in the hydrothermal alterations of rocks and ore 
depositslittle hydrocarbon is found. I know of no intimate association between 
oil and bodies of igneous rocks, and I can see no evidence of petroleum 
deposits from igneous rocks. As you know, petroleum is commonly associated 
with sediments, and the sediments seem to afford a sufficient and reasonable 
source for oil. 
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“J was never much impressed with the idea or evidence for laterally 
spreading batholiths. The batholiths in Colorado, California, and elsewhere 
that I have studied have steep contacts. They may spread at great depth. In 
California the intruded sediments were metamorphosed before the intrusion 
of the batholith, and in depth this metamorphism would probably have been 
at high temperatures. Would not hydrocarbons be largely changed to graph- 
ite or some similar product? Possibly the granitic rock might drive ahead any 
hydrocarbons in the surrounding rocks. In California such oil would have 
gone into pre-late Cretaceous rocks and to supply the present oil must later 
have moved into the Tertiary. Is it not more likely that the hydrocarbons in 
the granite soil are carried down from above?” 


ApotpH Kwnopr, Yale University. 

“Basement rocks and granites appear to me to be most unlikely sources 
of hydrocarbon gases. According to E. S. Shepherd in a recent paper sum- 
marizing his more than twenty-five years’ work on the gases in rocks ( ‘Gases 
in Rocks and Some Related Problems,’ Amer. Jour. Sci., Vol. 35-A, pp. 338, 
345, 1938), ‘chemically the volatiles show the predominance of water, 80 
per cent or more, the nearly complete oxidation of the gases, and the absence 


of notable amounts of hydrocarbons and rare gases’. 


A. N. WINCHELL, University of Wisconsin. 

“T see no reason why the elements of which oil is composed may not be 
derived from igneous sources. In fact, I have discussed in two papers in 
Economic Geology the origin of graphite from such sources. It is known to 
everyone that hydrogen and oxygen are present in igneous rocks. In the 
papers to which I refer it is pointed out that carbon is so scarce in igneous 
rocks that it does not seem probable that important deposits of hydrocarbons 
or of graphite can be obtained from such sources without an extraneous 
source of carbon. In other words, I believe that hydrocarbons can be obtained 
from such sources, but I also believe that no important accumulations of 
hydrocarbons can be expected to be of such an origin exclusively.” 


A. F. Bupprncton, Princeton University. 

“Your query as to the occurrence of hydrocarbon gases in the basement 
rocks is one I can not answer, as I do not believe the data are available. 

“You are, of course, familiar with the Symposium on ‘Occurrence of 
Petroleum in Igneous and Metamorphic Rocks’ (Bull. Amer. Assoc. Petrol. 
Geol., 1932, pp. 717-858). The most peculiar and interesting occurrence of 
hydrocarbon gases in the Basement Complex with which I have come in con- 
tact is that described by J. S. Brown, pp. 732-33, where methane occurs in 
Archaean Grenville limestone at depths of 1,500 feet. Brown has since found 
a bed of anhydrite in the Grenville at this locality. There is no question in 
my mind that crystalline limestone can and on occasion does lock up a 
lot of gases. I have specimens of marble from Alaska which will yield a most 
pronounced odor of HS if tapped lightly with 2 hammer, and has continued 
to do so for the last twenty years, to the amusement of innumerable students. 
The Grenville marble, locally in Ontario, has also been described as being 
loaded with 

“But all this does not solve the problem.” 
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T. A. Linx, Calgary, Alberta, Canada. 

“Tt is the writer’s opinion that the presence of hydrocarbon gas in the 
granite itself does no more indicate or suggest that this is the source rock than 
the presence of these hydrocarbons in the soil or glacial drift above oil-bearing 
sedimentary rocks. McDermott is evidently regarding the Llano-Burnet up- 
lift and the Sierras in California as bottomless masses of granite or metamor- 
phic rocks. That is to say, he believes them to extend down into the zone of 
flowage, or at least to tremendous depths. This idea of ‘batholiths’ was 
challenged by the writer and R. T. Chamberlin in an article entitled, ‘“The 
Theory of Laterally Spreading Batholiths’ (Journal of Geology, Vol. 35, No. 
34, May-June, 1927, pp. 319-52). A perusal of this contribution should 
convince anyone that igneous intrusions are not necessarily bottomless, but 
that they are more likely to be sheets of limited thickness under which sedi- 
mentary rocks may exist. The following is a quotation from page 321 of this 
paper. 

The idea that the large intrusive masses in the outer part of the earth, instead of 
being essentially “bottomless,” are, in reality, much more limited and more definite in 
shape, goes back more than a quarter of a century. Brogger’s studies on the Drammen 
granite mass in the Christiania region of Norway have shown that that intrusion is 
essentially laccolithic in nature, a result which, coupled with studies elsewhere, led him 


to the conclusion that the general laccolithic shape, however disguised by local irregu- 
larities, is the natural habit of large plutonic masses. 


“Tf such is the case, it is quite obvious that sedimentary rocks lying be- 
neath granite or so-called ‘basement complexes’ could easily afford the 
hydrocarbons which may be detected in the granite. If McDermott could 
demonstrate that the hydrocarbons are indigenous to the granite he may 
have a point, but the writer believes that such a demonstration is unlikely. 
In other words, presence of hydrocarbons in the granite is a condition compar- 
able to their presence in the soil above oil-bearing beds; that is, they migrated 
into granite from below or laterally. 

“The writer is of the opinion that the geophysicists, in testing their soil- 
analysis theory, decided to make investigations in the Llano-Burnet area, 
and much to their surprise, found hydrocarbons in the soil above the granite. 
Their next step was obviously to test the granites themselves, and there again 
they found gaseous hydrocarbons included in the granite. Their conclusion 
was then that granite may be the source of the hydrocarbons in the soil above 
the granite. To the writer this conclusion is open to serious question in view 
of the fact that the shape or structure of the Llano-Burnet basement rock is 
not known. It may be a mile or two miles thick, or it may be a great deal less, 
and also it may be partially underlain by sedimentary rocks which could well 
be regarded as the ultimate source rock for the hydrocarbons found in those 
so-called basement rocks. 

“The presence of hydrocarbons in granites or ‘basement complex’ rocks 
does not necessarily prove them to be indigenous.” 


W. W. Warinc, Colombia, S. A. 

Mr. Waring calls attention to the fact that in the Magdalena River 
valley region seepages are most abundant along the western margin of this 
drainage system at the contact of the Miocene and younger beds with the 
pre-Mesozoic igneous and metamorphics. 
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WEISKE, F., “Estudio sobre las condiciones geologicas de la hoya del Rio 
Magdalena,” Compliacion de los Estudios Geologicos en Colombia (Bogota), 
Vol. IT (1934), p. 208. 

Weiske reports finding oil issuing from the basement complex at least 
two kilometers west of the edge of the basin, well within the old land area. 
These seepages are particularly abundant in the area just south of Pto. Ber- 
rio. Wells have also recorded showings of oil both immediately above and be- 
low the basement-Tertiary contact. In this same general region Tertiary beds 
contain abundant vegetable remains (both silicified and carbonized) and 
numerous thin beds of carbonaceous material as well as some coal horizons. 
Thus both the sources suggested by McDermott are present. 

However, it is significant to note that although on the west side of the 
Central Cordillera, in the region between Cali and Cartago, both these pos- 
sible sources are present. There is no oil. The difference is that the Cretaceous 
is lacking. This indicates that the Cretaceous body of sediments is the deter- 
mining factor and this idea is substantiated by the fact that a thick series of 
black shales is known to form a part of the Cretaceous. These black shales 
almost certainly are responsible for a part, if not all, of the Cretaceous oil. 


EvuGENE McDeErwmort, Dallas, Texas (manuscript received, February 22, 
1940). Criticism of my paper entitled “Concentrations of Hydrocarbons in 
the Earth” is always quite welcome. However, it seems to me unfortunate 
that the criticism offered in this symposium does not regard the theoretical 
structure as a whole, but instead stresses certain limited phases of it. In the 
present instance the matter of the possibility of the non-sedimentary rocks 
being a source of hydrocarbons is stressed unnecessarily. Having observed 
the presence of hydrocarbons in both the non-sedimentary rocks and coal 
beds, I have stated as follows in my paper. 

So it is but logical to conclude that both the basement rocks and the buried coal 
deposits (that is buried vegetable matter that is being devolatilized by pressure) are 
the sources of the gases from which our oil and gas fields are derived. It is not the 
author’s intention to attempt to evaluate the relative contributions of these two sources 
nor to exclude other possible sources, as yet unmeasured, but he does wish to stress 
the assumption that so far as migration is concerned the gases seem to be the principal 
participants. 


The important consideration is the assumption that the gases are the princi- 
pal participants as far as migration is concerned. There is no way of deciding 
which of the measured sources is the most important. However, in view of the 
tremendously greater size of the non-sedimentary part of the earth, one 
should be careful not to undervalue its possible contribution. 

Mr. Pike misquotes me in saying that the unsaturated types are more 
prevalent than the saturated types in the non-sedimentaries. Although I 
have not stated so, the reverse is probably true. 

The quantities of hydrocarbon gases are quite small in both the sedimen- 
tary and non-sedimentary rocks. The accuracy of measurement is well within 
the limits necessary to leave little doubt of their presence. As a matter of 
fact the density of hydrocarbon gases in the non-sedimentary interior of the 
earth would not have to be very great to supply more than enough to account 
for present known accumulations in the sedimentaries. I might mention here 
that a number of measurements were made in the two areas studied. Also L. 
W. Blau of Humble Oil and Refining Company has advised me that he has 
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made the same observation in the Canadian Shield and the Llano-Burnet 
areas. 

One would not expect to find appreciable quantities of hydrocarbon gases 
in volcanic emanations, as under the temperature conditions existing and in 
view of the presence of oxygen, they would be burned to carbon dioxide and 
water. Quantities of carbon dioxide and water vapor occur in volcanic emana- 
tions. 

The comments by Mr. Ross as to my use of the words mineral and chlorine 
are a matter of terminology. For instance, the word “chlorine” is used to 
indicate the substance and not the particular state of the substance. I would 
have no objection to substituting ‘“‘chloride ion.”” Aluminum chloride is merely 
cited as a possible catalyst. There are others which might occur in the rocks. 

It is not necessary to have carbides to explain the source of the hydro- 
carbon gases in the interior of the earth. Iron with a small quantity of carbon 
as an impurity will react with dilute acid to form hydrocarbon gases, as will 
also a ferromagnesian alloy react with water to form such gases, as stated in 
Clarke’s ““Data of Geochemistry.” 

One would not expect to find hydrocarbons associated with intruded 
minerals. To quote from Emmons’ Ore Deposits (p. 346): 

But in many ore deposits in other mining regions the heat accompanying the 
deposition has been so great and the chemical activities so intense, that every trace of 
volatile hydrocarbons has been destroyed. 


Mr. Shepherd states that he has ‘‘merely glanced” at my paper and then 
proceeds thoroughly to condemn it. This is hardly a scientific attitude. 

I cherish Mr. Daly’s concluding statement ‘“‘but where is the end of sur- 
prises in earth science?”’ The more one indulges oneself in making quantitative 
measurements in unknown fields, the more one appreciates the significance 
of this viewpoint. 

It does not seem to me to be important whether the hydrocarbon gases 
found in the granite are indigenous to the granite or enter it from the interior 
of the earth. However, it does not seem reasonable to assume that the gases 
are likely to travel down from above. 

The presence of hydrocarbons in a rock does not necessarily mean, in the 
absence of other evidence, that it is a source rock. It might instead be a reser- 
voir rock. In view of the evidence for the prevalence of hydrocarbon gases 
leaking through the earth, and especially in view of the fact that the great 
interior of the earth may be a source of such hydrocarbons (and is it unreason- 
able to credit it with great potentiality as a storehouse of energy and ma- 
terials?), it is my belief that we perhaps should pay more attention to “cap 
rocks” over porous reservoirs than to “source rocks.’”’ The presence of oil 
or gas accumulations may be more dependent on the physical and perhaps 
chemical characteristics of such cap rocks than on any other factor. 

Since presenting the original paper much additional evidence has been 
collected in support of the assumptions there advanced. 
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REVIEWS AND NEW PUBLICATIONS 


* Subjects indicated by asterisk are in the Association library and available, for 
loan, to members and associates. 


SCENERY OF FLORIDA, BY C. WYTHE COOKE 


REVIEW BY ROBERT B. CAMPBELL! 
Tampa, Florida 


“‘Scenery of Florida, Interpreted by a Geologist,’ by C. Wythe Cooke. Pre- 
pared in co-operation with the U. S. Geological Survey. Florida Geo- 
logical Survey, Tallahassee (1939). 118 pp., 58 figs. 


The Florida Survey has here presented a popular bulletin written, as the 
preface says, for two audiences, the layman and the geomorphologist, with 
the hope “that the compromise adopted will be intelligible to both; that what 
is lost in precision will be gained in lucidity.” 

For the layman, the author seems to have succeeded. The book is clearly 
written, attractively printed, and with exceptionally good photographs of 
Florida scenery. The principal topographic divisions of the state are named: 
the Coastal Lowlands, Central Highlands, Tallahassee Hills, Marianna Low- 
lands, and Western Highlands, and an attempt is made to show that the 
scenery of even a flat state like Florida has a basis in geology. But though the 
whys of an inquiring tourist are answered in this bulletin, it is doubted if the 
he-who-runs-may-read element of the audience will be reached. And it should 
not be overlooked that Florida with its estimated more than 2 million 
tourists annually has many read-and-run visitors. 

But the geologist is more interested in this bulletin because the author 
uses it as a vehicle for his ingenious postulate that the marine terraces of 
that Atlantic coast are caused by sea-level fluctuations due to “alternate 
accumulation and melting of vast polar and subpolar ice caps.” The author 
recognizes seven terraces in Florida: Brandywine (270-215 feet), Coharie 
(215-170 feet), Sunderland (170-100 feet), Wicomico (100-70 feet), Penholo- 
way (70-42 feet), Talbot (42-25 feet), and Pamlico (25-0 feet). He sees no 
evidence of tilting or warping and dismisses the ‘Pensacola Terrace” with 
the statement that “‘A later unintentional correlation of the shore line of the 
upper Pensacola level (Talbot) on the East Coast with the shore line of the 
lower level (Pamlico) in West Florida resulted in the interpretation that there 
had been a slight down-warp of the Pensacola towards [sic] the west.” In a 
footnote he identifies this correlation as Leverett’s (Florida Geol. Survey 
Bull. 7, 1931). As far as the reviewer knows Leverett has not yet been heard 
from but it is not to be expected that he will take this summary dismissal 
kindly. It is perhaps unfortunate that Dr. Cooke has presented his postulate 
in an avowedly popular article because its presentation here without support- 
ing data takes on the appearance of a dogmatism he undoubtedly does not 
feel. Since many geologists still regard this whole matter as controversial it 
is hoped that the author will soon present it in a professional paper marshal- 
ling his evidences and demolishing obstacles cited by its critics. 


1 President, Peninsular Oil and Refining Company. Manuscript received, De- 
cember 18, 19309. 
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The bulletin is attractive in appearance and printed with a minimum of 
typographic errors though unfortunately the eye is greeted in the second line 
with a date of 1863 rather than 1763 as the time of the acquisition of Florida 
by Great Britain. In spite of this and the criticism regarding the terraces the 
volume is a valuable addition to Florida geologic literature. 


PRINCIPLES OF SEDIMENTATION, 
BY W. H. TWENHOFEL 


REVIEW BY PARKER D. TRASK?! 
Washington, D.C. 


Principles of Sedimentation, by W. H. Twenhofel. 610 pp., 44 figs. McGraw- 
Hill Book Company, Inc., New York (1939). Price, $6.00. 


This new text book of sedimentation fills a very definite need. The only 
other book which simulates it is the author’s Treatise on Sedimentation, but 
that work is more of a compendium than a textbook. The new Principles of 
Sedimentation is particularly suitable for college students, as a broad back- 
ground of geologic training is not required in order to understand it. In fact, 
many parts of the book are written so simply that they will probably serve as 
collateral reading for beginning courses in geology. 

The arrangement of subjects differs materially from that in the Treatise 
and the discussions of individual topics in general are more condensed. 
Moreover, the treatment has been brought up to date to include the latest 
advances. Throughout the book the environmental conditions of deposition 
and the processes that affect sediments are stressed. The work contains 15 
chapters on subjects arranged in the following order: relation of environment 
to sediments; origin of inorganic sediments; interrelations of organisms and 
sediments; classification of sediments and their constituents; descriptions of 
clastic, chemical, and organic sediments; structural features of sediments; 
and textures and colors of sediments. Methods of study of sediments are not 
considered. 

The volume contains 585 pages of text and 24 pages of index. Page 
references to citations are printed in bold-face type in the index, thus enabling 
readers to locate references easily. Selected bibliographies are given at the 
end of the discussions of individual topics in the text. The number of titles 
in these lists of references varies with the importance of the topics and 
ranges from 1 to 50 citations for individual subjects. The author states in the 
preface that only the more important articles of general character are given 
and that more complete lists are presented in the Treatise on Sedimentation, 
but nevertheless he includes 700 references on 60 different topics. Most of the 
citations are to American publications, a feature which will appeal to under- 
graduate students in this country. However, for the benefit of more advanced 
students, a goodly number of references to European articles are given. 

Many parts of the book are written in a deductive style. In places the 
positiveness of the discussions may stimulate people to challenge the state- 
ments given, but throughout the book the author has endeavored to point 
out the uncertain state of knowledge about many features of sedimentation, 


1U. S. Department of the Interior, Geological Survey. Manuscript received, De- 
cember 22, 1939. 
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and in a textbook such as this, it is not practicable to qualify and expand 
each statement so as to suit every reader. 

Practically all features of sedimentation that one can think of have been 
considered. The book clearly reflects Professor Twenhofel’s many years of 
experience in the study and teaching of sedimentation. The Principles of 
Sedimentation undoubtedly will be a useful book in the training of geology 
students and it should prove a useful reference book to them in later life. 


INFERENCES ABOUT THE ORIGIN OF OIL AS INDI- 
CATED BY THE COMPOSITION OF THE ORGANIC 
CONSTITUENTS OF SEDIMENTS, 

BY PARKER D. TRASK 


REVIEW BY ROY GINTER! 
‘ Tulsa, Oklahoma 


“‘Inferences about the Origin of Oil as Indicated by the Composition of the 
Organic Constituents of Sediments,” by Parker D. Trask. U. S. Geol. 
Survey Prof. Paper 186-H (1936). 


The character of organic matter in marine plankton, lake plankton, 
marine algae, soil fungi, soil bacteria, marine invertebrates, fishes, marine 
plants, land plants, recent sediments, ancient sediments, and soils is shown 
by the percentage composition of crude protein, fats, non-nitrogeneous com- 
pounds and cellulose. The ratios of organic matter to carbon, carbon to 
nitrogen, and hydrogen to carbon are also shown. This information provides 
a generalization as to the structure of natural organic matter and it is a valu- 
able contribution because facts from many sources are brought together. 

It is interesting to note that Trask, after about 10 years of research, con- 
cludes that the ‘‘mother substance” of petroleum is a reduced resistant sub- 
stance. This concept has been strongly supported for 50 years. 

Little is known about the actual mechanism of the fabrication of petro- 
leum. It is suggested that the tendency in nature is toward equilibrium—very 
few will disagree—and that the later stages of this approach to equilibrium 
are brought about by physicochemical reactions over a long duration, without 
biologic influences. This aspect of the final stages of petroleum formation is 
an appealing philosophy even though supporting facts are wanting. Trask 
points out that this theory can be more critically examined when the chemical 
structure of this reduced organic matter is known. 


1 Ginter Laboratory, 118 West Cameron, 
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ARGENTINA 


*The Engineer in Petroleum Exploration in the Republic of Argentina,” 
by Enrique P. Canepa. Bol. Inform. Petrol., Vol. 16, No. 183 (Buenos Aires, 
November, 1939), pp. 3-26; 12 figs., including geological maps. In Spanish. 

*“Evolution of Geological Studies in the Gulf of San Jorge,”’ by Alberto 
Rossbach. Ibid., pp. 27-42; 13 figs. In Spanish. 
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BOLIVIA 


*“Geology of the Sub-Andine Belt of Bolivia,” by Glycon de Paiva, Jorge 
Mufioz Reyes, and Guillermo Mariaca M. Diviséo de Geologia e Mineralogia 
Bol. ror (Rio de Janiero, Brazil, 1939). 83 pp., 6 geologic sections and maps, 
1o stratigraphic charts and correlation tables, 8 aerial photographs. In 
Portuguese. “Explanation” (pp. 3-4) and “Summary” (pp. 5-6) in English. 
6.375 X9.125 inches. Paper cover. 


ENGLAND 


*“The Geological Structure of the Kingsclere Pericline. The Eocene 
Succession between Kingsclere and Ecchinswell,” by Herbert Leader Haw- 
kins. Quar. Jour. Geol. Soc. London, Vol. 95, Pt. 3 (October 30, 1939), pp. 
235-60; 5 figs. 

*“The Petrography of the Permian Rocks in the Southern Part of the 
Vale of Eden,” by Henry Cherry Versey. Jbid., pp. 275-98; 1 fig., 1 table of 
heavy minerals. 

General Index to the Quarterly Journal. Index of volumes 51-90 (1895- 
1934) inclusive. Geological Society, Burlington House, Piccadilly, London, 
W.I. Price, 10/-, plus 6 d. postage. 


GENERAL 


Textbook of Paleobotany, by William C. Darrah. The Century Biological 
Series. 441 pp., 180 figs. D. Appleton-Century Company, Inc., New York 
(1939). 6 XQ inches. Cloth. Price, $6.00. 

“Geophysical Abstracts 95, October-December 1938,” compiled by W. 
Ayvazoglou. U. S. Geol. Survey Bull. g09-D (1939), pp. 151-222. Supt. 
Documents, Govt. Printing Office, Washington, D. C. Price, $o.15. 

*“Tertiary Siphoneous Algae in the W. K. Parker Collection, with 
Descriptions of Some Eocene Siphoneae from England,” by Lucien and 
Jean Morellet. 55 pp., 6 pls., 7 text figs. 5.625 X8.125 inches. Cloth. British 
Museum (Natural History), London (1939). Price, 5 sh. 

*“British Purbeck Charophyta,” by Thomas Maxwell Harris. 83 pp., 17 
pls., 16 text figs. Zbid., Price, 7 sh. 6 d. 

*“Contributions to a Knowledge of the Lead and Zinc Deposits of the 
Mississippi Valley Region,” edited by Edson S. Bastin. Geol. Soc. America 
Spec. Paper 24 (December 30, 1939). 156 pp., 4 pls., 27 figs., 4 tables. Contains 
stratigraphic sections and structural maps. 

*“Outlook for Future Oil Discovery,” by A. I. Levorsen. Independ. 
Petrol. Assoc. America Monthly, Vol. 10, No. 10 (Tulsa, February, 1940), 
pp. 17-18. 

“Review of Cutler’s Rule of Well Spacing,” by H. C. Miller and R. V. 
Higgins. U. S. Bur. Mines Rept. Investig. 3479 (1939). 23 pp., 1 fig. Wash- 
ington, D. C. Free. 


ILLINOIS 


Oil and Gas Map of Illinois, edition of 1939. 30 X51 inches. Approx. 8 
miles per inch. Three colors. Shows oil and gas fields, pipe lines, pumping 
stations, refineries. Illinois State Geological Survey, Urbana. Price, $0.35. 

Oil and Gas Development Map of Carmi Area (Ts. 4-6 S., Rs. 9-11 E., 
14 W.); Shawneetown (Ts. 7-9 S., Rs. 9-11 E., 14 W.); Xenia (Ts. 1-3 N., 
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Rs. 3-5 E.). Illinois Geol. Survey. Scale, 2 inches = 1 mile. Blue-line prints 
obtainable from map agent, 305 Ceramics Building, Urbana. Price, $0.60 
each. 


IRAN 


*“Ceology of Eastern Iran,” by Frederick G. Clapp. Bull. Geol. Soc. 
America, Vol. 51, No. 1 (January 1, 1940), pp. 1-102; 13 fls., 8 figs. 


IRAQ 


*“Water Supplies in ’Iraq,’”’ by W. A. Macfadyen, ’Jraq Geol. Dept. Pub. 
I (1938). 206 pp., 19 pls. 8.375 X13.125 inches. Paper cover. Ministry of 
Economics and Communications. Printed at the Government Press, Baghdad. 
Price, 250 Fils (5/-). 
LOUISIANA 
“Properties of Louisiana Crude Oils. II. Additional Analyses,” by E. L. 


Garton. U. S. Bur. Mines Rept. Investig. 3476 (1939). 85 pp. 4th of a series 
of reports of crude oil of Louisiana. Washington, D. C. Free. 


MEXICO 

*“Neocomian Faunas of Northern Mexico,” by Ralph W. Imlay. Bull. 
Geol. Soc. America, Vol. 51, No. 1 (January 1, 1940), pp. 117-90; 21 pls., 7 
figs. 

MISSISSIPPI 

*“Mississippi Looms as Nation’s Major 1940 Geophysical Play,” by 
John D. Todd. Oil Weekly, Vol. 96, No. 6 (January 15, 1940), pp. 15-20; 4 
figs., 4 photographs; No. 7 (January 22), pp. 20-34; 5 figs., 8 photographs and 
illustrations. 

*“Tinsley Field, Yazoo County, Mississippi,” compiled by Oil and Gas 
Journal (Tulsa, Oklahoma), Vol. 38, No. 39 (February 8, 1940), pp. 31-32; 
I map. 

MONTANA 

*“Structural Geology of the Trail Creek-Canyon Mountain Area, Mon- 
tana,’ by D. C. Skeels. Jour. Geol., Vol. 47, No. 8 (Chicago, November- 
December, 1939), pp. 816-40; 14 figs. 


NEBRASKA 


*“Nebraska Joins the Oil States,’’ by Joseph A. Kornfeld. World Petro- 
leum, Vol. 11, No. 1 (New York, January, 1940), pp. 33-37; geologic section 
and 2 contour maps. 


PENNSYLVANIA 


*“The Devonian of Pennsylvania,” by Bradford Willard, Frank M. 
Swartz, and Arthur B. Cleaves. Pennsylvania Geol. Survey, 4th Ser., Bull. G. 
19 (Harrisburg, 1939). 481 pp., 95 figs., 32 pls., frontispiece. 6.25 X9.25 
inches. Cloth. 

*“Qjil Mining Possibilities in Pennsylvania,” by Parke A. Dickey. Ibid., 
Prog. Rept. 123 (December, 1939). 31 pp., 10 figs. 
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RUSSIA 


Transactions of the Conference on Petroleum, 1938, edited by Professor V. 
Porfiryev. Acad. Sciences Ukrainian SSR (Institute of Geol. Sciences). 310 
pp., illus. 6.75 X10.75 inches. Paper cover. Ukrainian SSR Academy of 
Sciences Press, Kiev (1939). In Russian. 


TEXAS 


*“Paluxy, Pettit Discoveries Intensify Deep Search in East Texas,” by 
Joseph A. Kornfeld. Oil Weekly, Vol. 96, No. 7 (January 22, 1940), pp. 12-14; 
cross section, stratigraphic chart, and structural contour map. 

“Tabulated Analyses of Texas Crude Oils,” by A. J. Kraemer, Gustav 
Wade, and E. L. Garton. U. S. Bur. Mines Tech. Paper 607 (1940). Supt. 
Documents, Govt. Printing Office, Washington, D. C. Price, $0.15. 


TRIPOLI 


Annals of the Libyan Museum of Natural History, Vol. 1 (1939). 432 PpP., 
37 text figs., 22 pls., and geologic map of Libya in colors. Large octavo. In 
Italian. Museo Libico di Storia Naturale, Piazza Santa Maria degli Angeli, 
Tripoli d’Africa. Price, L. 80. 


BULLETIN OF THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
VOL. 24, NO. 3 (MARCH, 1940), PP. 510-603 


THE ASSOCIATION ROUND TABLE 


MEMBERSHIP APPLICATIONS APPROVED FOR PUBLICATION 


The executive committee has approved for publication the names of the 
following candidates for membership in the Association. This does not con- 
stitute an election but places the names before the membership at large. If 
any member has information bearing on the qualifications of these nominees, 
he should send it promptly to the Executive Committee, Box 979, Tulsa, 
Oklahoma. (Names of sponsors are placed beneath the name of each nominee.) 


FOR ACTIVE MEMBERSHIP 


William R. Beardsley, Colorado Springs, Colo. 

C. E. Shoenfelt, Harry W. Oborne, J. D. Thompson, Jr. 
John Elmer Blixt, Denver; Colo. 

J. H. McCourt, J. E. Hupp, George R. Downs 
John M. Brokaw, Jr., Houston, Tex. 

Donald M. Davis, Theron Wasson, A. P. Allison 
Wallace Lee Matjasic, Bakersfield, Calif. 

Elmo W. Adams, Walter S. Olson, Drexler Dana 
Dorr Covell Skeels, New York, N. Y. 

Winthrop P. Haynes, Eugene Stebinger, Bela Hubbard 


FOR ASSOCIATE MEMBERSHIP 


Arnold Bleyberg, Houston, Tex. 

W. A. Reiter, David J. Crawford, William B. Heroy 
Frank Shackleford Boggs, Jr., Houston, Tex. 

A. C. Wright, Roy R. Morse, W. Dow Hamm 
Francis Earle, Jr., Oklahoma City, Okla. 

W. T. Thon, Jr., R. G. Moss, T. E. Weirich 
Albert Jules Gueno, Jr., Crowley, La. 

Henry V. Howe, Harold N. Fisk, Chalmer J. Roy 
Phillip Sherman Kistler, Los Angeles, Calif. 

James Gilluly, E. K. Soper, U. S. Grant 
Edwin Patterson Matthews, Maracaibo, Venezuela, S. A. 

Irion G. Davis, John G. Douglas, G. E. Manger 
Robert Breck Moran, Jr., La Canada, Calif. 

L. W. Saunders, Walter A. English, Clarence B. Osborne 
Otto Arthur Poirier, Brittmont, Minn. 

Charles Nevin, H. Ries, W. H. Emmons 
John Peter Potsch, Cicero, Ill. 

M. M. Leighton, Alfred H. Bell, F. W. DeWolf 
Nelson John Rumsey, Jr., Midland, Tex. 

W. C. Fritz, V. E. Monnett, L. G. Huntley 
Vija Sreshthaputra, Washington, D. C. 

Watson H. Monroe, Parker D. Trask, Thomas A. Hendricks 
Trovall Lafayette Stall, Midland, Tex. 

Kenneth S. Ferguson, Fred M. Haase, Robert E. King 
Harold H. Sullwold, Jr., Los Angeles, Calif. 

U. S. Grant, M. Van Couvering, James Gilluly 
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Don Freeman Tobin, San Antonio, Tex. 
Martin Matson, A. F. Morris, F. S. Prout 


FOR TRANSFER TO ACTIVE MEMBERSHIP 


Byron Warren Beebe, Wichita, Kan. 

Raymond A. Whortan, Leo R. Fortier, Edward A. Koester 
Clarence Eckhart Brehm, Effingham, III. 

Verner Jones, V. E. Monnett, Dollie Radler Hall 
Robert Curtis Briggs, Houston, Tex. 

Guy E. Green, F. Julius Fohs, W. A. Reiter 
Robert W. Burger, Los Angeles, Calif. 

Carlton D. Hulin, R. D. Reed, Bruce L. Clark 
T. J. Burnett, Tyler, Tex. 

G. Moses Knebel, E. A. Wendlandt, H. J. McLellan 
Ronald Wesley Byram, Austin, Tex. 

L. T. Barrow, I. L. Sorenson, Hal P. Bybee 
Howard Franklin Colton, San Antonio, Tex. 

David M. Logan, Louis Roark, Harry H. Nowlan 
Jack Noble Conley, Midland, Tex. 

L. E. Kennedy, H. B. Goodrich, N. W. Bass 
Dunbar Allen Fisher, Corpus Christi, Tex. 

W. K. Esgen, Fred M. Bullard, Adolph Dovre 
Herman A. Fonville, Wichita Falls, Tex. 

Urban B. Hughes, William J. Nolte, Thornton Davis 
Edward W. Hard, Evansville, Ind. 

Stanley G. Elder, Kenneth L. Gow, Paul F. Osborne 
Harold N. Hickey, Denver, Colo. 

J. Harlan Johnson, Herman F. Davies, Roy Lebkicher 
I. S. Higginbotham, Tulsa, Okla. 

Luther White, R. B. Rutledge, W. C. Adams 
T. C. Hoke, Bartlesville, Okla. 

T. C. Hiestand, W. L. Day, R. B. Rutledge 
James B. Hoover, Tulsa, Okla. 

F. W. Bartlett, Angus McLeod, W. Dow Hamm 
Harold S. Kemp, Houston, Tex. 

J. Brian Eby, A. W. Weeks, A. T. Schwennesen 
J. Brookes Knight, Princeton, N. J. 

W. T. Thon, Jr., Philip B. King, Raymond C. Moore 
Claude M. Langton, Corpus Christi, Tex. 

Fred P. Shayes, D. G. Barnett, Charles A. Stewart 
Marcel Marie, Ankavandra, Madagascar 

F. E. Wellings, W. P. Haynes, H. de Cizancourt 
Frederick Walter Mueller, Houston, Tex. 

Lon D. Cartwright, Joseph E. Morero, B. Coleman Renick 
Henri Sax, The Hague, Netherlands 

H. M. FE. Schiirmann, M. K. H. Bauerman, L. W. Leyds 
W. Layton Stanton, Bakersfield, Calif. 

Desaix B. Myers, Louis N. Waterfall, A. A. Curtice 
Aldred S. Warthin, Jr., Poughkeepsie, N. Y. 

J. J. Galloway, R. A. Smith, H. N. Coryell 
Earl M. Wolters, Denver, Colo. 

L. T. Barrow, L. P. Teas, Wallace C. Thompson 


(Continued on page 603) 
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ASSOCIATION COMMITTEES 
EXECUTIVE COMMITTEE 


Henry A. Ley, chairman, Southern Cross Oil Company, San Antonio, Texas 
Ep. W. Owen, secretary, L. H. Wentz (Oil Division), San Antonio, Texas 
Donatp C. Barton (deceased, July 8, 1939) 

L. Murray NEuMANN, Carter Oil Company, Tulsa, Oklahoma 

W. A. Ver WreBE, University of Wichita, Wichita, Kansas 


REPRESENTATIVE ON DIVISION OF GEOLOGY AND GEOGRAPHY 
NATIONAL RESEARCH COUNCIL 


Freperic H. LAHEE (1940) 


FINANCE COMMITTEE 
E. DEGOLYER (1940) Wattace E. Pratr (1941) W. B. Heroy (1942) 


TRUSTEES OF REVOLVING PUBLICATION FUND 
ALEXANDER DEUSSEN (1940) GEORGE S. BUCHANAN (1941) E. FLoyp MILLER (1942) 


TRUSTEES OF RESEARCH FUND 
Sam M. Aronson (1940) Artur A.“BAKER (1941) WALTER R. BERGER (1942) 


BUSINESS COMMITTEE 


L. C. MorGan (1940), chairman, 207 Ellis-Singleton Building, Wichita, Kansas 
E. O. MarkHam (1940), vice-chairman, Carter Oil Company, Tulsa, Oklahoma 
Cc 


C. C. ANDERSON (1940) 4H. L. Driver (1941) Scott (1940) 

H. K. Armstronc (1941) Detar R. Gumnn (1941) Rocer H. SHERMAN (1941) 
A. A. BAKER (1940) Henry A. Ley (1941) S. E. SLIppER (1941) 

W. N. Battarp (1941) P. W. McFartanp (1940) H. B. STENZEL (1940) 

E. J. Bartosx (1940) J. H. McGurret (1941) W. T. Tuo, Jr. (1941) 


N. Woop Bass (1941) C. C. MILter (1941) W. C. THompson (1940) 

A. H. Bett (1941) C. L. Moopy (1941) C. W. Tomitnson (1941) 

J. Boyp Best (1941) L. M. NEuMANN (1940) W. A. VER WIEBE (1940) 

L, D. Cartwricut (1941) H.H. Now xan (1941) E. B. WILson (1941) 

J. I. Dantets (1941) Ep. W. OwEN (1940) W. B. Witson (1940) 

R. K. DeForp (1941) VirciL PETTIGREW (1940) Rosert H. Woo» (1941) 

C. E. Dosstn (1941) Paut H. Price (1941) C. E. YAGER (1941) 
MEMBERS-AT-LARGE 

Paut L. (1940) J. V. HOWELL (1940) Joun N. TroxELt (1940) 


A. R. DENISON (1940) Max L. KRrvEGER (1940) 
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ASSOCIATION COMMITTEES 
COMMITTEE FOR PUBLICATION 
R. E. RETTGER (1942), chairman, Sun Oil Company, Dallas, Texas 


1940 1941 1942 
Cart C. ADDISON Tuomas H. ALLAN CuHar.Les G. CARLSON 
C. I, ALEXANDER T. C. Craic James Terry Duce 
GEORGE R. Downs A. B. Gross CoLeman D. HunTER 
Haroip W. Hoots Rosert F. Imst Lewis W.MAcNAUGHTON 
J. HARLAN JOHNSON J. T. RicHaRps CaRLETON D. SPEED, JR. 
A. M. Lioyp J. Marvin WELLER James L. Tatum 
JosEPH J. MAUCINI Frep H. Witcox 


GraHam B. Moopy 
RESEARCH COMMITTEE 
A. I. LEVoRSEN (1942), chairman, 221 Woodward Boulevard, Tulsa, Oklahoma 
M. G. CHENEY (1942), vice-chairman, Coleman, Texas 


1940 1942 
Howarp S. BryANT E. WAYNE GALLIHER N. Woop Bass 
LEsLIE G. CasE Ratpu H. RonaALD K. DEForp 
W. C. KRUMBEIN W. S. W. Kew WIntTHROP P. HAyNES 
EUGENE McDERMOTT Joun C. MILLER Ross L. HEATON 
C. V. MILLIKAN D. Perry OLcoTT BELA HUBBARD 
GAYLE Scott BEN H. PARKER B. K1nc 
E. H. SELLARDS WENDELL P. RAND T. E. WErRIcH 
THERON WASSON F. W. RoLsHAUSEN 

F. M. Van 


GEOLOGIC NAMES AND CORRELATIONS COMMITTEE 
Joun G. BARTRAM (1942), chairman, Stanolind Oil and Gas Company, Tulsa, Oklahoma 


1940 1942 
Putte K. CocHran Monror G. CHENEY Joun E. Apams 
GLENN S. DILLE Rosert H. Dott GENTRY Kipp 
BENJAMIN F, HAKE N. HickEy Hucu D. MIsER 
R. M. KLeINPrELL MERLE C. ISRAELSKY Raymonp C. Moore 
C. W. TomMLInson WALTER K. 


PERMIAN SUB-COMMITTEE 
C. W. Tomutnson (1940), chairman, 509 Simpson Building, Ardmore, Oklahoma 


1941 1942 
Monroe G. CHENEY Joun E. Apams 
Rosert H. Dott Raymonp C. Moore 


COMMITTEE ON APPLICATIONS OF GEOLOGY 


CarroLt E. Dossin (1942), chairman, U. S. Geological Survey, 224 Custom House, 
Denver, Colorado 
J. CLARENCE KARCHER (1942), vice-chairman representing geophysics, 406 Continental 
uilding, Dallas, Texas 
CaREY CRONEIS (1942), vice-chairman representing paleontology, Walker Museum, 
University of Chicago, Chicago, Illinois 


1940 1941 1942 
H. S. McQuEEN Hat P. ByBEE LutHER E. KENNEDY 
B. B. WEATHERBY Henry C. Cortes CHALMER J. Roy 
W. Hoots Ear A. TRAGER 


E. E. ROSAIRE 


COMMITTEE STUDYING METHODS OF ELECTING OFFICERS 
WALTER R. BERGER, chairman, Trinity Building, Fort Worth, Texas 
R. M. BARNES A. R. DENISON C. E. Dossrn 
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FINANCIAL STATEMENT, 1939 


To the Executive Committee, 
The American Association of Petroleum Geologists, 
Tulsa, Oklahoma. 


DEAR SIRS: 


We have made an examination of the accounting records of THE AMERI- 
CAN ASSOCIATION OF PETROLEUM GEOLOGISTS for the year ended December 
31, 1939, and now submit our report thereon, together with the following 
statements. 


Exhibit 
A Statement of Financial Condition, December 31, 1939 
B Statement of Income for the year ended December 31, 1939 
Schedule 
*; Statement of Investments, December 31, 1939 
2 Statement of Income from Publications for the year ended De- 
cember 31, 1939 
3 Statement of General and Administrative Expenses for the year 


ended December 31, 1939 


In connection with our examination, we reviewed the system of internal 
control and the accounting procedures of the Association and, without making 
a detailed audit of the transactions, have examined or tested accounting 
records of the Association and other supporting evidence, by methods and 
to the extent we deemed appr: priate. 

Demand deposits were reconciled to certificates received directly from the 
depositories. Reserves of $1,073.15, provided for doubtful accounts receiv- 
able, appear adequate. In accordance with resolution adopted by the Execu- 
tive Committee and consistent with the preceding year, publications on hand 
as shown by the records were priced at appraised values and a reserve pro- 
vided for excessive quantities and old numbers; we made extensive tests of 
quantities and computations. Investments are stated at the lower of cost or 
market at December 31, 1939. Confirmation of certificates of securities in the 
custody of The New York Trust Company at December 31, 1939, was 
received directly from the custodian. 

In our opinion, the accompanying statement of financial condition and 
related statement of income, supplemented by the supporting schedules, 
present fairly the position of The American Association of Petroleum Geolo- 
gists at December 31, 1939, and the results of its operations for the year, in 
conformity with generally accepted accounting principles applied on a basis 
consistent with that of the preceding year. 


(Signed) ARTHUR Younc & Company, Accountants and Auditors 


TULSA, OKLAHOMA 
February 5, 1940 


* Schedule I is not published here. 
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THE ASSOCIATION ROUND TABLE 


SCHEDULE 3 


STATEMENT OF GENERAL AND ADMINISTRATIVE EXPENSES 


FOR THE YEAR ENDED DECEMBER 31, 1939 


GENERAL FUND: 


Pr 


Depreciation of furniture and fixtures.......................-000- 


PUBLICATION FUND: 


TOTAL GENERAL ADMINISTRATIVE EXPENSES....... 


SUBJECT TO COMMENTS IN ACCOMPANYING REPORT 


$ 76. 


$14,960. 


= 

| 
| 
$ 3,225.00 
5»543-10 

1,394.92 

I, 500.00 

354-76 

324.54 
321.91 | 
186.64 | 
400.00 

150.00 

161.01 

750.07 

399.00 
173-05 | 
$14, 884.00 | 

8.93 

26 
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FINANCIAL STATEMENT, DIVISION OF PALEONTOLOGY 
AND MINERALOGY, 1939 
To the Council, 


Society of Economic Paleontologists and Mineralogists, 
Tulsa, Oklahoma. 


Dear SIRs: 


We have made an examination of the accounting records of the SocrETy 
oF Economic PALEONTOLOGISTS AND MINERALOGIsTS for the year ended De- 
cember 31, 1939 and now submit our report thereon, together with the fol- 
lowing statements. 


Exhibit 

A Statement of Financial Condition, December 31, 1939 

B Statement of Income for the year ended December 31, 1939 
Schedule 

I Statement of Receipts and Disbursements for the year ended 


December 31, 1939 


In connection with our examination, we reviewed the system of internal 
control and accounting procedures of the Society and, without making a 
detailed audit of the transactions, have examined or tested accounting rec- 
ords of the Society and other supporting evidence, by methods and to the 
extent we deemed appropriate. 

Demand and savings deposits were reconciled to certificates received 
directly from the depositories. Inventory of publications represents approxi- 
mately 26,400 Journals (exclusive of Journals in excess of complete sets for 
issues prior to 1939) as shown by the records, including certain issues printed 
at the expense of the Paleontological Society for the years 1935 to 1939, 
inclusive, stated at appraised values of fifty cents each for Journals printed 
prior to 1939 or cost to either the Society of Economic Paleontologists and 
Mineralogists or the Paleontological Society for Journals printed in 1939. We 
made extensive tests of quantities and computations. 

The Society of Economic Paleontologists and Mineralogists has agreed 
to distribute a portion of its income to the Paleontological Society. For the 
years 1938 and 1939 the amounts accruing to the Paleontological Society 
were $324.82 and $395.23, respectively; the former amount has been charged 
to surplus and the latter amount has been deducted from current income. 

In our opinion, the accompanying statement of financial condition and 
related statement of income present fairly the position of the Society of 
Economic Paleontologists and Mineralogists at December 31, 1939, and the 
results of its operations for the year, in conformity with generally accepted 
accounting principles applied on a basis consistent with that of the preceding 
year. 


(Signed) ARTHUR YounGc & Company, Accountants and Auditors 


Tusa, OKLAHOMA 
February 5, 1940 
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EXHIBIT A 
STATEMENT OF FINANCIAL CONDITION 
DECEMBER 31, 1939 


ASSETS 
CURRENT ASSETS: 
Demand deposits— 
The First National Bank and Trust Company, Tulsa, 
National Bank of Commerce, Tulsa, Oklahoma....... 49.86 


Savings deposits— 
The First National Bank and Trust Company, Tulsa, 


Accounts receivable— 
Printed matter (less reserve $58.26)................- $ 140.04 
Inventory of publications—see 
TOTAL CURRENT ASSETS 
Less: Reserve for 95-94 
PREPAID AND DEFERRED CHARGES, 


LIABILITIES AND SURPLUS 


CURRENT LIABILITIES: 
Amount due to Paleontological Society..................00eceeeees 


DEFERRED INCOME: 
SURPLUS: 
Less: Proportion of 1938 income distributed to 
$16,437.42 
Net income for the year ended December 31, 1939—Ex- 


CONTINGENT LIABILITIES: 
All known liabilities of the Society at December 31, 1939, 
were recorded in the accounts and no litigation was 
pending at that date 


SUBJECT TO COMMENTS IN ACCOMPANYING REPORT 


$ 4,250. 


1,043. 


196. 


13,768. 


$19, 259. 


386. 


17,052. 


$20, 203. 


40 


93 


28 
74 
35 


74 


07 


557-00 

$ 350.99 

557-06 

395-23 

$ 1,303.28 
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EXHIBIT B 
STATEMENT OF INCOME FOR THE YEAR ENDED 
DECEMBER 31, 1939 


INCOME: 


Dues and subscriptions— 
Journals of Paleontology and Sedimentary Petrology.... $ 756.00 


Journal of Sedimentary Petrology. .................. 918.50 $4,700.00 
Sales of back numbers— 
Journal of Sedimentary Petrology................... 382.74 1,495-34 
Less: Proportion of income accrued to Paleontological Society...... 305-23 
$ 6,376.07 
COSTS AND EXPENSES: 
Printing expenses— 
Journal of Paleontology................. $2,745.70 
Journal of Sedimentary Petrology........ 887.67 $3,633.37 
Office supplies and expenses...................2220000- 128.28 
$5,612.06 
Decrease in inventory of publications.................. 148.69 5,760.75 


SUBJECT TO COMMENTS IN ACCOMPANYING REPORT 


| 

q 

| 
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SCHEDULE 1 


STATEMENT OF RECEIPTS AND DISBURSEMENTS 


FOR THE YEAR ENDED DECEMBER 31, 1939 


RECEIPTS: 
Membership dues and subscriptions— 
Year 1939— 
Journals of Paleontology and Sedimen- 
Journal of Paleontology............... 1,853.84 
Journal of Sedimentary Petrology...... 531.49 $2,841.33 


Year 1940— 
Journals of Paleontology and Sedimen- 


Journal of Paleontology............... 1,121.50 
Journal of Sedimentary Petrology...... 337-50 1,755.00 

Sales of back numbers— 

Journal of Paleontology................. $1,049.65 
Journal of Sedimentary Petrology........ 372.90 1,422.55 


$ 3,269.88 


6,851.23 


DISBURSEMENTS: 
Printing expenses— 


$10,121.11 


Journal of Paleontology................. $1,980.00 
Journal of Sedimentary Petrology........ 516.26 
Engraving Journal of Paleontology....... 605.70 $3,101.96 
Payment to Paleontological Society.................... 324,82 
Office supplies and 63.16 


SUBJECT TO COMMENTS IN ACCOMPANYING REPORT 
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THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
MEMBERSHIP LIST? 


MARrcH 6, 1940 
HONORARY MEMBERS 


The executive committee may from time to time elect as honorary members persons 
who have contributed distinguished service to the cause of petroleum geology. Honor- 
ary members shall not be required to pay dues.—Sec. 6, Article III, of the Constitution. 


LIFE MEMBERS 


The executive committee may grant life membership to members who have paid 
their dues and are otherwise qualified.— Sec. 2, Article III, of the Constitution. 

On the payment of two hundred dollars ($200.00) any member in good standing 
shall be declared a life member and thereafter shall not be required to pay annual dues. 
—Sec. 2, Article I, of the By-Laws. 


MEMBERS 


Any person engaged in the work of petroleum geology or in research pertaining to 
petroleum geology or technology is eligible to active membership, provided he is a 
graduate of an institution of collegiate standing, in which institution he has done his 
major work in geology, or in sciences fundamental to petroleum geology, and in addition 
has had the equivalent of three years’ experience in petroleum geology or in the appli- 
cation of these other sciences to petroleum geology or to research in petroleum geology 
or technology; and provided further that in the case of an applicant for membership 
who has not had the required collegiate or university training, but whose standing in 
the profession is well recognized, he shall be admitted to membership when his applica- 
tion shall have been favorably and unanimously acted upon by the executive com- 
mittee, and provided further that these requirements shall not be construed to exclude 
teachers and research workers in recognized institutions whose work is of such character 
as in the opinion of the executive committee shall qualify them for membership. 

Active members alone shall be known as members.—Sec. 1, Article III, of the Con- 
stitution. 


ASSOCIATES 


Any person having completed as much as thirty hours of geology (an hour shall 
here be interpreted as meaning as much as sixteen recitation or lecture periods of one 
hour each, or the equivalent in laboratory) in a reputable institution of collegiate or 
university standing, or who has done field work equivalent to this, is eligible to associ- 
ate membership, provided, at the time of his application for membership he shall be 
engaged in geological studies in an institution of collegiate or university standing, or 
shall be engaged in petroleum geology; and any person who is a graduate of an institu- 
tion of collegiate standing, in which he has done his major work in sciences funda- 
mental to petroleum geology or petroleum technology, and who has had the equiva- 
lent of one year’s experience in the application of his science to the study of petroleum 
geology, shall be eligible to associate membership, provided at the time of his applica- 
tion for membership he shall be engaged in investigations in the broader subject of 
petroleum geology and technology. 

Associate members shall be known as associates. 

Associates shall enjoy all the privileges of membership in the Association, save that 
they shall not hold office, sign applications for membership, or vote; neither shall they 
have the privilege of advertising their affiliation with the Association in professional 
cards or professional reports or otherwise.—Sec. 3, Article III, of the Constitution. 


1 This list is published for the use of the members and for the information of all who wish to refer to 
the professional and business affiliations of the members. It is not a mailing address list and it is not in- 
tended to be used for circularizing or soliciting purposes. 
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524 MEMBERS 


HONORARY MEMBERS 


Campbell, Marius R., 779 Fourth Ave., N., St. Petersburg, Fla. 
Darton, N. H., U. S. Geological Survey, Washington, D. C 

Decker, Charles E., 508 Chautauqua Ave., Norman, Okla. 

**Dumble, E. T. 

Goodrich, Harold B., 1628 S. Cincinnati, Tulsa, Okla. 

Harris, Gilbert D. Dept. of Geology, Cornell University, Ithaca, N. Y. 
Hill, Robert T., c/o Dallas News, Dallas, Tex. 

Lawson, Andrew C., University of California, Berkeley, Calif. 
Mendenhall, Walter C., U. S. Geological Survey, Washington, D. C. 
Orcutt, W. W., Rancho Sombra del Roble, Canoga Park, Calif. 
Ordofiez, Ezequiel, Abraham Gonzales 79, Mexico City, Mexico 
**Reed, Ralph D. 

**Salisbury, R. D. 

Schuchert, Charles, Yale University, New Haven, Conn. 

Smith, George Otis, Box 308, Skowhegan, Me 

Stille, Hans, Geological Institute, University of Berlin, Berlin, Germany 
Taff, "Joseph A., 628 Cowper St., Palo Alto, Calif. 

dden, Johan August 

Ulrich, E. O., National Museum, Washington, D. C 

van der Gracht, W.A.J.M., Huize Jachtduin, Bergen (N.H.), Netherlands 
**von Hofer, Hans Hofrat 

**White, David 

**White, I. C. 


(**Deceased) 


COMPLETE LIST OF MEMBERS, ASSOCIATES, HONORARY 
MEMBERS, AND LIFE MEMBERS 


3,246 


EXPLANATION OF SYMBOLS 


* Honorary member. ¢ Life member. || Associate. Members are not marked. The year refers to the 
date of election to membership. 


||Abbott, John L., Pritchard & Abbott, 1209 Fort Worth Natl. Bank Bldg., Fort 


||Abell, George T., Tex-Mex Petr. Corp., Box 430, Midland, Tex.................. 29 
Abernathy, G. E., State Geol. Survey of Kansas, Pittsburg, Kan.................. 38 
Abraham, A. W., 305 N. Rosemont Blvd., San Gabriel, Calif..................... ”30 
Absher, William F., Cities Service Oil Co., Geol. Dept., Bartlesville, Okla.......... 20 
|| Acheson, Cyrus Harold, Tropical Oil Co., El Centro, Colombia, S. A.......-..... .’39 
Achning, Walter J., consulting, 1101 Milam Bldg., San Antonio, Tex.............. 38 
Ackerman, E. Dumont, Standard Oil Co. of Venezuela, Caripito, Venezuela, S. A... .’40 
Ackers, A. L., Stanolind Oil & Gas Co., Box 591, Tulsa, Okla..................... 25 
Ackley, Kenneth A., Carter Oil Co., Box 1151, Seminole, Okla.................... 38 
Adams, Elmo W., Honolulu Oil Corp., 215 Market St., San Francisco, Calif.........’30 
Adams, Frank C., Gem Oil Co., 1506 Esperson Bldg., Houston, Tex............... 27 
Adams, John Emery, Standard Oil Co. of Texas, Drawer R, Midland, Tex.......... 29 
||Adams, Kilburn E., The Texas Co., Box 2420, Tulsa, Okla...................... 38 
Adams. 2204 Bied., Tulsa, Okis,.... 24 
Addison, Carl C., Pure Oil Co., 402 Second Natl. Bank Bldg., Saginaw, Mich....... 30 


|| Adkisson, Albert W., producer, 2019 W. T. Waggoner Bldg., Fort Worth, Tex...... 34 


/ 
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Adler, Joseph L., 2011 Esperson Bldg., Houston, 
|| Afshar, Hadji Azadi, Khiaban Shahpur, Teheran, 29 
~~ H. , Atlantic Refg. Co. of Cuba, Edificio La Metropolitana 4o1, Havana, 
||Agey, Charles S., Amerada Petr. Corp., Box 995, Wichita, Kan................ 38 
Aguerrevere, Pedro I. , Apartado 1253, Caracas, Venezuela, 24 
Aguerrevere, Santiago E., Sur. 3, No. 94, Caracas, 24 
Aimer, James D., Arkansas Nat. Gas Corp., Drawer 1734, Shreveport, La.......... 726 
Ainsworth, David, 146 S. Fountain Ave., Wichita, Kan........................ 23 
Alagood, Robert H., Landreth Prod. Corp., 440 Nixon Bldg., Corpus Christi, Tex. . .’39 
Albertson, Maurice M., Shell Oil Co., Inc., Box 2099, Houston, Tex............. 20 
Albrecht, Helmuth, Burbach-Kaliwerke Aktiengesellschaft, Kaiser-Otto- Ring 9, 
— Claude C., Jr., Dept. of Geology, Southern Methodist Univ., Dallas, 
iene, = H., Atlantic Refg. Co., 1742 Milam Bldg., San Antonio, Tex.......... "32 
Alexander, Geol. Dept., Magnolia Petr. Co., Tyler, Tex.. 
|| Alexander, Clyde W., Phillips Petr. Co., Box 1729, Shreveport, eae 38 
Allan, John Andrew, University of Alberta, Edmonton, Alta., Canada........... 730 


Allan, Thomas H., petroleum geologist, 921 Union Natl. Bank Bldg., sanenec 
Kan 


Allen, Devere F., 3000 Sowers Court, Topeka, 
Allen, Donald M., Signal Oil Co., 612 Orpheum Bldg., Wichita, Kan.............’24 

Allen, Frank T., Gulf Res. & Dev. Co., Box 2038, Pittsburgh, Pa................. 39 


Allen, Harris Hayes, Phillips Petr. Co., American Trust Bldg., Evansville, Ind... .’39 
Allen, Harry B., Dept. of Geology, Univ. of California, 405 Hilgard Ave., Los 


Allen, Stanley R., Humble Oil & Refg. Co., 256 Humble Bldg., Houston, Tex....... ae 
|| Allen, William Odis, Jr., independent, 1 331 E. Twenty-sixth St., Tulsa, Okla...... .’39 
Allison, Archibald, Barbreck, By Lochgilphead, Argyll, England 38 

Alvarado, Benjamin, Ministerio de la Economia, Carrera 1 3 No. 15-30, Bogota, 

Alvarez, Manuel, Jr., Administracion General del Petroleo Nacional, Colon 39, 

Ambrose, A. W., Cities Service Oil Co., Bartlesville, Okla...................45. "Ig 
Ames, Edward W., consulting, Box 921, Denver, Colo..............-.--++-+0++ "19 
Anderson, AmilA., independent, 5424 Agnes Ave., N. Hollywood, Calif............ 22 
Anderson, Carl B., Gulf Refg. Co., Box 482, Mattoon, Ill...................... "Ig 
Anderson, Carl C., U. S. Bureau of Mines, Box 2250, Amarillo, Tex............. 32 
Anderson, Frank M., 58 Hill Crest Road, Berkeley, Calif....................--- "24 
Anderson, G. E., Dept. of Geology, University of Oklahoma, Norman, Okla... ... "24 

Anderson, James B., 415 W. Lomita Ave., Glendale, Calif..................... 738 
Anderson, John G., Judge Bros., 815 Chronicle Bldg., Houston, Tex............. 21 
|| Anderson; Oscar S. , Jr., Big F our Petr. Co., Box A, Oilton, Okla... 
Anderson, Ray Ball, Columbian Carbon Box 1240, Charleston, 24 
Robert Forest Development Corp., Box 1674, Abilene, 38 

Anderson, Tom A. , Standard Oil Co. of La., Box 1490, Jackson, Miss..............’36 
Anderson, W. D. , Amerada Petr. Corp., Box 1366, Midland, i ee 27 
Andrau, E. W. K. , consulting, Box 2408, "32 
Andrews, Philip, Socony-Vacuum Oil Co., Apt. 246, ” Caracas, Venezuela, S.A....... 25 
Andrews, Thomas G., University of Alabama, ‘39 
|| Andrews, W. W. W. L. Chaillot, Humble Bldg. 736 


Angle, W. M. , Standard Oil Co. of Kansas, 600 Esperson Bldg., Houston, Tex... .... 
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Applin, Paul L., Cosden Petr. Corp., 1607 Electric Bldg., Fort Worth, Tex..........’19 
Archie, Gustave E., Shell Oil Co., Inc., Box 2099, Houston, Tex................+-- 38 
||Arellano, A. R. V., Cia Mex. de Pet. “El Aguila’’ S. A., Apt. 150, Tampico, Mex.. . .’38 
Argabrite, William Graeme, consultant, Box 33, Lewisburg, W. Va.............. 28 
Arick, M. B., Lago Petr. Corp., Apt. 172, Maracaibo, Venezuela, S. A........... 27 
Arleth, Karl, 2215 El Molino Pl., San Marino, 
Armstrong, Earle N., Shamrock Oil & Gas Corp., Amarillo, Tex................. 732 
Armstrong, Harold K., consulting, 1002 Edison Bldg., Los Angeles, Calif......... 27 
Armstrong, J. M., consulting, Box 990, Midland, Tex....................02005. 18 
Arnold, Emmett L., Box 1572, Cristobal, Canal Zone..................2200000 27 
2 


Arnold, Henry C., British-American Oil Prod. Co., 505 Philtower Bldg., Tulsa, | 


||Arnold, Lincoln Merchant, Geologic Standards Co., 321 S. Detroit, Tulsa, Okla... .’39 
Arnold, Ralph, consulting, Subway Terminal Bldg., Los Angeles, Calif........... 18 
Aronson, Sam M., Atlantic Refg. Co., 801 Magnolia Bldg., Dallas, Tex.......... 24 
||Artusy, Ray, United Gas System, Rusk Bldg., Houston, Tex.................. 38 
Ashauer, Hans F., The Texas Co., 117 Jefferson St., Coalinga, Calif............. 37 
Ashley, Burton E., The Texas Co., Box 1801, Wichita, Kan.................... "37 
||Ashley, Richard M., Arkansas Fuel Oil Co., Slattery Bldg., Shreveport, La........ 739 
Athy, Lawrence F., Geophysical Div., Continental Oil Co., Ponca City, Okla....... 726 
Atwater, Gordon I., c/o William Helis, 912 Whitney Bldg., New Orleans, La....... .’38 
Atwill, E. R., Union Oil Co. of Calif., 617 W. Seventh St., Los Angeles, Calif........ "ai 
Augenthaler, Robert L., The California Co., 1500 Petroleum Bldg., Houston, Tex.. .’38 
Aurand, Harry A., consulting, 1350 Bellaire St., Denver, Colo................-. 26 
Aurin, Fritz L., Southland Royalty Co., 1607 Trinity Life Bldg., Fort Worth, Tex.. .’17 


Autry, Vernon E., Fain-McGaha Oil Corp., 607 Hamilton Bldg., Wichita Falls, . 


Avery, C. Dwight, U. S. Geological Survey, 3240 Interior Bldg., North, Washing- ‘ 

Ayers, Floyd M., N. K. P. M., Soengi Gerong, Palembang, Sumatra, N.E.I........ "20 
| Baak, Jan A., Ned. Pac. Petr. Mij., Batavia C., Java, N. E.T...............2---- "39 
Bace, A. C., Stanolind Oil & Gas Co., Philcade Bldg., Tulsa, Okla............... 24 
| Back, Denys H., 1601 S. Shepherd Drive, Houston, Tex..............-++e+ee0> "37 
Backman, John E., Gulf Res. & Dev. Co., Box 2038, Pittsburgh, Pa............ "30 
Bacon, Charles S., Jr., Geol. Dept., Texas A. & M. College, College Station, Tex... . .’29 
||Badoux, Heli, Iraq Petr. Co., Ltd., Box 15, Deir-ez-Zor, Syria..............-.+++ 738 
Bader, G. E., Humble Oil & Refg. Co., 857 Humble Bldg., Houston, Tex........... "34 
Batley, ©. R., The Texs Co,, Bakeraheld, Calit,.. 
Bailey, James P., Standard Oil Co. of Calif., 225 Bush St., San Francisco, Calif...... “47 
||Bailey, Joe E. L., 1201 E. Eleventh St., Winfield, 
Bailey, John J., Argo Oil Corp., Box 1814, Midland, Tex...................+4-- “<7 
Bailey, Thomas L., Shell Oil Co., Inc., Box 2099, Houston, Tex............--+--- 24 
Bailey, Willard F., Skelly Oil Co., 419 Ardis Bldg., Shreveport, La.............. 35 
Bain, H. Foster, Bureau OF Mines, Manila, P. ees 26 
Baird, Chester A., Gammeltorv, 6, Copenhagen, "21 
Baker, Arthur A., U. S. Geological Survey, Washington, D. C............---... 30 


Baker, Norval E., Iraq Petr. Co., Ltd., City Gate House, Finsbury Square, London, 
Baker, Raymond F., The Texas Co., Geol. Dept., 135 E. Forty-second St., New 


Baker, William A., Jr., consulting, 3218 Ewing St., Houston, Tex.............-+--- 24 
Bakke, W. E., consulting, 254 College Ave., Holland, Mich................+.+++ 28 
||Baldwin, Ben F., Stanolind Oil & Gas Co., Box 591, Tulsa, Okla.............+-+++ 30 
Baldwin, E. B., consulting, 3012 Rice Blvd., Houston, Tex.............-+--+++ 29 
Bale, Hubert E., consulting, 433 Liberty Natl. Bank Bldg., Oklahoma City, Okla... .’24 
Ball, John R., Dept. of Geology, Northwestern Univ., Evanston, Illl............. "40 


Ball, Max W.; Abasand Oils, Ltd., Edmonton, Alta., Canada............-++.0+5 19 
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||Ballantyne, R. S., Jr., 1530 Van Ness Ave., Los Angeles, Calif.................-. "40 
es: , James L. Tide Water Associated Oil Co., 323 Nixon Bldg., Corpus Christi, 
Ballard, William Norval, consulting, 90 E. Fourteenth St., Holland, Mich........ 729 
Banks, Thomas R. , Transwestern Oil Co., Box 88, San Antonio, 27 
\|Banta, David A. , 241 3 Fourteenth St., Lubbock, Tex. (First class mail returned)... .’38 
Barbat, William Standard Oil Co., "Taft, 28 
Barter, Clifford F. Forest Dev. Corp., 1229 Milam Bldg., San Antonio, Tex....... "37 
Barclay, Stewart, Geophysical Div., Phillips Petr. Co., Bartlesville, Okla.......... "309 
Bard, Richards J., N. K. P. M., Pendopo, Soengi Gerong, Palembang, Sumatra, 
— Thomas, Gulf Res. & Dev. Co., Box 2038, Pittsburgh, Pa............... 37 


— C., California Arabian "Standard Oil Co., Bahrein Island, Persian 
G 


Barksdale, Julian D., Univ. of Washington, 122 Johnson Hall, Seattle, Wash.. 
Barlow, Victor, Burneal Petr. Co., 812 Subway Terminal Bldg., Los Angeles, 


Barnes, Chester F., Taylor Refg. Co., Box 348, Taylor, Tex.................... ‘25 
—_ M., Continental Oil Co., "601 W. Fifth St., Edison Bldg., Los Angeles, 

Barnett, D. G., Geol. Dept., Union Prod. Co., Beeville, Tex...................-.. 725 
Barnett, J.A. ,U. S. Geological Survey, Box 997, 28 
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ANNOUNCEMENT 


The twenty-fifth annual meeting of the Association will be held at the 
Stevens Hotel in Chicago, Illinois, April 10, 11, 12, 1940. The Illinois Geologi- 
cal Society cordially invites the members of the Association, their wives, and 
friends. 

The fourteenth annual meeting of the Society of Economic Paleontologists 
and Mineralogists will be held on April 11 at the Stevens. The Society of 
Exploration Geophysicists will hold its eleventh annual meeting on April 9, 
10, 11 in the Stevens Hotel Tower. Both societies are invited to attend the 
Association meetings, as well as the dinner dance. 

Pre-Convention committee meetings—The committees on Business, Ap- 
plications of Geology, Publications, and Research will hold separate concur- 
rent meetings on Tuesday, April 9th. Those concerned will receive details 
from their respective committee chairmen. 
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The Research dinner is to be at 6:30, Tuesday evening. Tickets will be 
sold at the registration counter, Monday afternoon and Tuesday. The dinner 
will be followed by a round-table discussion. Both dinner and discussion are 
open to all interested. The subject is ‘Geochemical Exploration.” 

The scientific exhibit booths will be open on Tuesday, the oth. 

Registration Members and guests are urged to register as soon as possi- 
ble after securing hotel accommodations. Registration facilities will be set 
up on the Mezzanine floor, opposite the elevators, and will be available from 
Monday noon until the conclusion of the meetings. There will be no registra- 
tion fee. 

University reunions ——A number of University groups are arranging din- 
ners for the evening of April 10. The University of Chicago alumni are making 
special plans and will have President Robert Maynard Hutchins with them. 

At the insistence of Association members, President Hutchins has con- 
sented to address a larger group after the Chicago meeting adjourns. This 
should be about 9:00 P.M. Details will be announced at the Registration desk. 
No Association meetings are planned for the evening of April 10. 

Field trips —1. A pre-convention field trip has been scheduled for Tues- 
day, April 9, to be conducted between Chicago and Morris, Illinois, to study 
the Silurian strata, including interesting reef structures in the dolomite, the 
Pennsylvanian beds, including the leaf-bearing nodules of the famous Mazon 
Creek area and the great overlap of the system onto strata as old as the 
Ordovician, and the Pleistocene features of old Lake Chicago and the outlet. 

Pre-registration by Thursday, April 4, with Dr. M. M. Leighton, Chief, 
Illinois Geological Survey, Urbana, Illinois, is required. 

2. A post-convention field trip has been scheduled for Saturday, April 13, 
to study the La Salle anticline at La Salle, Illinois. This trip will deal chiefly 
with the La Salle anticline, the St. Peter sandstone and other strata, the un- 
conformable relationship of the Pennsylvanian on lower Paleozoic strata, 
and the Pleistocene features of the district. 

These trips are being planned by the Illinois Geological Survey. Trans- 
portation will probably be by bus and car. 

3. Messrs. Ralph E. Esarey, State geologist of Indiana, and Clyde Malott, 
University of Indiana, will conduct a post-convention trip on Saturday, 
April 13, to the Kentland quarries of Indiana and the adjacent region. 

Those desiring further information regarding this trip should communi- 
cate with Mr. Ralph E. Esarey, Department of Geology, University of 
Indiana, Bloomington, Indiana. 

Technical program.—Papers will be grouped and presented according to 
geologic provinces. The general plan for delivery of papers follows. 


Wednesday a.M., April 10 
Research Committee....... Wednesday P.m., April 10 
Eastern Interior Basin................. Thursday aA.M., April 11 
Appalachian Thursday p.M., April 11 
Midcontinent Region.................. Friday A.M., April 12 
Rocky Mountain Region............... Friday A.M., April 12 


Other information about papers has been published in the Bulletin 
(January, pp. 207-08; February, pp. 397, 400-02; March, p. 604). Exact 
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titles and abstracts of papers were requested by A. H. Bell, Chairman of the 
Technical Program Committee, by March 1. 

Golf.—Park authorities and professionals in Chicago advise that it is im- 
practical to plan a golf tournament during the meetings. Early April is fre- 
quently “‘overcoat weather” in Chicago, and most courses are not open until 
May tst or 15th. No golf tournament will be held. 

Ladies.—Visiting ladies will have a special headquarters lounge at the 
Stevens. Any persons desiring to make up groups for bus tours may confer 
with the Ladies Reception Committee, a member of which will be on duty 
in the ladies’ lounge at all times. Information on points of interest will be 
furnished by the Stevens Hotel information bureau located on the main 
floor. 

An outstanding attraction will be a luncheon and style show at Marshall 
Field’s store on April 11th. 

Some may wish to attend theatres and if so, reservations should be made 
soon. Tickets purchased from agencies are always higher. All requests must 
be sent directly to the manager of the theatre concerned. 


BLACKSTONE THEATRE: “Life With Father,” with Lillian Gish and Percy 
Waram. Matinees, Wednesday and Friday, 55 cents to $2.20. Evening perform- 
ances (except Sunday, none), to $2.75 

GRAND OPERA HOUSE: “No Time For Comedy,” with Katharine Cornell. Mati- 
nees, Wednesday and Saturday, $1.10, $1.65, $2.20, and $2.75. Evenings, $1.10, 
$1.65, $2.20, $2.75, and $3.30 

HARRIS THEATRE: “The Man Who Came To Dinner,” with Clifton Webb. Mati- 
nees, Wednesday and Saturday, $1.10, $1.65, and $2.20. Evenings, including Sun- 
days, $1.10, $1.65, $2.20, and $2.75 

SELWYN THEATRE: “Key Largo,” with Paul Muni. Matinees, Wednesday and 
Saturday, $1.10, $1.65, $2.20, and $2.75. Evenings, $1.10, $1.65, $2.20, and $3.30 


Dinner-dance-—The annual banquet will be held in the Grand Ballroom 
of the Stevens Hotel, Thursday, April 11, at 7:30 p.m. Dancing will follow. 
The charge, including dancing, will be $3.00 per plate. It is urged that tickets 
be purchased as early as possible, preferably when registering, in order that 
our committee will be informed of the probable attendance. 

Hotels—Due to the fact that the Stevens is contributing all housing facili- 
ties for the meetings, it is recommended that members and friends patronize 
the Stevens if at all possible. 

A total of 300 minimum rate rooms has been reserved. These rent at 
$3.00 per day, single, and $4.50 per day, double. The number of rooms avail- 
able at $3.50 and $4.00 per day is almost unlimited so far as our convention 
needs are concerned. 

The Stevens offers an unusual convenience in registration in that advance 
reservations will be confirmed and the room numbers given therewith. The 
guest must bring this confirmation with him, and upon arrival is to go directly 
to the floor designated, where keys will be furnished by the floor clerk. Con- 
gestion at the main floor registration desk will thus be avoided. It will also 
eliminate registration on trains, etc. Remember, this applies at the Stevens 
Hotel only. Such reservations should be addressed to J. A. Jones, Resident 
Manager, Stevens Hotel. 

A special rate is available to students only at the Stevens. Four to six 
students will be housed in large rooms equipped with individual beds and 
all modern conveniences. The cost is $1.50 per person. It is imperative that 


| 
i 
i | 
| 
| 
| 


600 THE ASSOCIATION ROUND TABLE 


college department heads organize student groups and advise the hotel in 
advance, giving names and date of arrival of all students, in order that the 
proper number of rooms may be ready for them. Such reservations should 
be addressed to J. A. Jones, Resident Manager, Stevens Hotel. 

Garage rates in the immediate vicinity of the Stevens start at $1.00 per 
24 hours. Open-air parking rates vary from 50 cents to 75 cents. There are 
seven parking lots and three garages within a block and a half ot the Stevens 
and a vast amount of free curb parking space in the vicinity of the Stevens. 


HOTELS AND MINIMUM RATES 


Without Bath With Bath 

Hotel Blocks from Headquarters Single Double Single Double 
Stevens $3.00 $4.50 
Blackstone Across street —_—— 4.00 6.00 
Congress 2 $2.00 $3.00 3.00 5.00 
Auditorium 1.50 2.50 2.50 4.00 
Palmer House 8 —_— 3.50 5.00 
Morrison 2.50 4.00 


CHICAGO CONVENTION ACTIVITIES 


CHICAGO ALUMNI BANQUET; ADDRESS BY PRESIDENT HUTCHINS 
(CORRECTED ANNOUNCEMENT) 


The informal University of Chicago departmental banquet at the Stevens 
Hotel on April ro in conjunction with the A.A.P.G. meetings will be held in 
the South Ballroom of the Stevens Hotel. Those attending will convene at 
6:45 P.M. in the adjacent West Ballroom for a short informal mixer. Dinner 
will be served promptly at 7:05 in order to permit ample time for several 
short after-dinner talks by alumni and a brief résumé of departmental ac- 
tivities by Professor E. S. Bastin. After the dinner the guest of honor, President 
Robert M. Hutchins, will be introduced and will give a short informal talk. 
At the conclusion of the Chicago dinner, the guests will move to the North 
Ballroom on the same floor where President Hutchins will make the main 
address of the evening on a general educational topic which should be of 
interest to all. For this reason it has been decided to extend a cordial invita- 
tion to the general membership of the A.A.P.G. to hear President Hutchins’ 
speech. His address is scheduled for 8:55 P.m., North Ballroom, Hotel Stevens. 

Reservations for the banquet should be mailed to Dr. W. C. Krumbein, 
University of Chicago, as soon as possible. Arrangements are being made so 
that tickets may be purchased at the time of registration at the convention, 
for the price of $2.10 each. 
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CHICAGO CONVENTION ACTIVITIES 
GEOLOGISTS’ SPECIAL TRAIN 


A special train over the Santa Fe Railway system for the convenience of 
geologists attending the A.A.P.G. convention in Chicago, April 10-12, will 
leave Houston, Texas, Monday, April 8, at 11:30 P.M. This train will make 
connection with geologists going to the convention from San Antonio, Corpus 
Christi, West Texas, Dallas, and Tyler, Tuesday morning, April 9, at Fort 
Worth, and will leave Fort Worth the same morning at approximately 
8 o’clock. A summary and a sketch of the geology to be seen during a stop to 
be made at Crusher Switch in the Arbuckle Mountains of Oklahoma will be 
distributed among the passengers after the train leaves Fort Worth. C. W. 
Tomlinson and other geologists of Ardmore, Oklahoma, will board the train 
at Ardmore to explain the geology to be seen at Crusher Switch. The stop 
will be made at Crusher Switch at 10:45, the morning of the oth, for approxi- 
mately 20 minutes, which will allow the passengers time to make a short 
trip on the ground. The train will then proceed on its schedule, picking up 
geologists from Shawnee, Norman, Oklahoma City, and Ponca City, Okla- 
homa, and will continue to Wichita, Kansas, where it will pick up the Kansas 
geologists. The special Pullman cars of geologists leaving Tulsa at 4:00 P.M., 
April 9, will be added to the train at Kansas City, Missouri, about 10:10 P.M., 
April 9. This train is due to arrive in Chicago, Wednesday, April 10 at 7:00 
A.M. Anyone wishing to make reservations for space on the Santa Fe special 
train should get in touch with his local ticket office as soon as convenient as 
there is a possibility that the capacity of the train may be filled early. 

This train is to have all new No. 1 equipment, which will include Fred 
Harvey diner and lounge car. 
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CONSTITUTIONAL COMMITTEE 


Our constitution makes no provision whereby the executive committee 
may be maintained at full strength (5 members). Death removed one member 
of the executive committee in this administration—past-president Donald C. 
Barton. 

It is the unanimous opinion of the executive committee that ways and 
means be formulated whereby the executive committee can always consist 
of five members. The executive committee, acting within its constitutional 
powers, has approved a constitutional committee to recommend ways and 
means of insuring maintenance of the committee at full strength at all times 
and under all circumstances. 

The committee has been appointed with instructions to report (1) to the 
executive committee, and (2) through its chairman to the business meeting 
of our district representatives at our Chicago meeting Tuesday, April 9. The 


committee consists of 
William B. Heroy, chairman 


Ira H. Cram Earl B. Noble 
Anthony Folger W. C. Spooner 
Russell S. McFarland Robert H. Wood 


THE EXECUTIVE COMMITTEE 
HEnry A. LEy, chairman 
San ANTONIO, TEXAS 
February 17, 1940 


SURVEY OF GEOLOGICAL CURRICULA IN UNIVERSITIES AND 
COLLEGES IN UNITED STATES 


A committee, which will make a survey of geological curricula in universi- 
ties and colleges of the United States offering degrees in geology, has been 
approved by the executive committee. The committee personnel will be an- 
nounced in the April Bulletin. The survey will ascertain (1) current curriculum 
trends in the various institutions offering degrees in geology; (2) prepare in 
summary form by subjects the total hours devoted by various institutions to 
requisite subjects; (3) secure opinions of mature and experienced geologists 
engaged in commercial work concerning the diversity of student courses and 
the basic fundamental subjects in which geological graduates should be well 
grounded; and (4) develop tentative curricula for all the various fields wherein 
geologists to-day find employment. 
THE EXECUTIVE COMMITTEE 

Henry A. LEy, chairman 


San ANTONIO, TEXAS 
February 20, 1940 
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ADDITIONAL MEMBERSHIP APPLICATIONS 
APPROVED FOR PUBLICATION 
(Continued from page 511) 
FOR TRANSFER TO ACTIVE MEMBERSHIP 
R. P. Bates, Tulsa, Okla. 
C. G. Carlson, Fred A. Bush, George I. McFerron 
P. R. Deputy, Dallas, Tex. 
E. K. Soper, Dilworth S. Hager, P. W. McFarland ~ 
Agnes M. Farrell, Washington, D. C. 
W. C. Mendenhall, Hugh D. Miser, L. W. Stephenson 
James Edward Gunn, Conroe, Tex. 
E. A. Eckhardt, Paul Weaver, Dart Wantland 
Roy L. Lay, Houston, Tex. 
John C. Miller, L. A. Scholl, Jr., G. D. Mitchell, Jr. 
Myron C. Metcalf, Huntsville, Tex. 
C. N. Housh, H. E. Minor, Marcus A. Hanna 
Charles Eugene Moser, Ventura, Calif. 
Homer J. Steiny, C. R. McCollom, E. J. Bartosh 
Wilbur Houston Seifert, Oil City, Pa. 
Glenn R. V. Griffith, James G. Montgomery, Gordon Gulley 
Erwin W. Smith, Houston, Tex. 
D. P. Carlton, L. P. Teas, John R. Suman 


PAST AND PRESENT OFFICERS OF THE ASSOCIATION 


Elected Secretary- 

In At President Vice-President Treasurer® Editor® 
1917 Tulsa J. Elmer Thomas Alex. Deussen M. G. Mehl C. H. Taylor 
1918 Oklahoma City Alex. Deussen I. C. White W.E. Wrather’  C. H. Taylor 
1919 Dallas I. C. White‘ Irving Perrine C. E. Decker C. H. Taylor 
1920 Dallas W. E. Pratt Alex. W. McCoy  C. E. Decker R. C. Moore 
1921 Tulsa G. C. Matson® G. C. Gester C. E. Decker R. C. Moore 
1922 Oklahoma City W.E.Wrather Max W. Ball C. E. Decker R. C. Moore 
1923 Shreveport Max W. Ball F. W. DeWolf C. E. Decker R. C. Moore 
1924 Houston J. H. Gardner E. G. Gaylord C. E. Decker R. C. Moore 
1925 Wichita E.L. DeGolyer R.S. McFarland C. E. Decker R. C. Moore 
1926 Dallas Alex. W. McCoy C.R.McCollom Fritz L. Aurin J. L. Rich 
1927 Tulsa G. C. Gester Luther H. White David Donoghue J. L. Rich 
1928 San Francisco R.S. McFarland J. E. Elliott David Donoghue J. L. Rich 
1929 Fort Worth J. Y. Snyder® Fred H. Kay A. R. Denison F. H. Lahee 
1930 New Orleans Sidney Powers’? Ralph D. Reed? Marvin Lee F. H. Lahee 
1931 San Antonio L. P. Garrett L. C. Decius Frank R. Clark F. H. Lahee 
1932 Oklahoma City F. H. Lahee R. J. Riggs W. B. Heroy R. D. Reed® 
1933 Houston Frank R. Clark George Sawtelle W. B. Heroy L. C. Snider 
1934 Dallas W. B. Heroy E. B. Hopkins M. G. Cheney L. C. Snider 
1935 Wichita A. I. Levorsen F. A. Morgan E. C. Moncrief —_L. C. Snider 
1936 Tulsa Ralph D. Reed® CC. E. Dobbin Chas. H. Row L. C. Snider 
1937 Los Angeles H. B. Fuqua C. L. Moody Ira H. Cram W. A. Ver Wiebe 
1938 New Orleans OD. C. Barton? H. W. Hoots Ira H. Cram W. A. Ver Wiebe 
1939 Oklahoma City Henry A. Ley L. M. Neumann’ Ed. W. Owen W. A. Ver Wiebe 


1 From March, 1929, to March, 1932, the corresponding office was first vice-president. 
2? From March, 1929, to March’, 1932, the corresponding office was second vice-president in charge of finances. 

3 From March, 1929, to March, 1932, the corresponding office was third vice-president in charge of editorial work. 
4 Died, November 25, 1927. 


5 Died; January 3, 1940. 

8 Died? January 10, 1939. 
7 Died, November 5, 1932. 
8 Died, January 29, 1940. 
9» Died, July 8, 1939. 
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RESEARCH NOTES 


FOREIGN GEOLOGY CONFERENCE AT CHICAGO CONVENTION 


A table or group of tables will be reserved at the research committee 
dinner scheduled for 6:30 P.M. on the evening of Tuesday, April 9, for those 
interested in petroleum geology in areas outside the United States. There the 
time and place of a more formal meeting of this group during the convention 
will be discussed and arranged. It is hoped that in this way we might organize 
a group whose concern will be to bring the problem and progress of petroleum 
geology in foreign lands into closer touch with the Association. All interested 
are invited to participate and suggestions and comments are invited. 

WintHrop P. Haynes, leader 
FOREIGN GEOLOGY CONFERENCE 
STANDARD Ort oF NEW JERSEY 
New York, NEw YoRK 
February, 1940 


PERMIAN CONFERENCE 


A table or group of tables will be reserved at the research committee 
dinner scheduled for 6:30 P.M. on the evening of Tuesday, April 9, for those 
interested in the special volume to be published on the Permian of the United 
States. Arrangements will then be made for a later conference on this subject 
some time during the convention. All interested are invited to participate. 

RONALD K. DEForp 
Editor-in-chief, Permian volume 
Arco Ort CoMPANY 
MIDLAND, TEXAS 
February, 1940 


COOPERATION BETWEEN ADVANCED STUDENTS AND 
MEN OF THE PETROLEUM INDUSTRY . 


There is a rather great increase in the number of upper-classmen and 
graduates of the universities and colleges who are becoming associate mem- 
bers of the Association while yet in school. These men are the future active 
members of the Association and deserve some attention. 

There is too wide a gap between most of the university research problems 
in geology and the needs of the petroleum industry. The average graduate 
student wants to work on a problem of direct interest to the industry but does 
not know these problems and hesitates blindly to contact men in a search 
for such problems. Also the men in the industry should know of the work 
being done by advanced students and thereby they could aid both the students 
and the industry as a whole by giving suggestions and advice from their 
years of experience. 

Therefore these suggestions are offered. 

1. At least one page of the monthly Bulletin be set aside for problems 
related to petroleum geology and suitable for student research. 

2. Men in the industry be requested to submit current problems suitable 


for advanced students. 
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3. That universities and colleges having advanced students submit a 
list of problems being studied by their students. (No names of students men- 
tioned, to avoid attempts at self-advertising.) 

4. This page should be used as a means of making know work that is 
being done and thus facilitate individual correspondence between those having 
the experience and those wanting to work on such problems. 

5. All comments concerning these problems should be as individual cor- 
respondence between individuals rather than printed on this page and public 
short comments should be included under Geologic Notes rather than under 


this title. 
S. A. LYNCH 
GEOLOGY DEPARTMENT 
Nortu TEXAS AGRICULTURAL COLLEGE 
February, 1940 


The Stevens Hotel, Chicago, where the twenty-fifth annual meeting of the 
Association will be held on April 10, 11, 12, 1940. 
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#emorial 


GEORGE CHARLTON MATSON 
(1873-1940) 


George Charlton Matson died, January 3, 1940, as he would have wished, 
at his home in Tulsa without having to undergo any ordeal of lingering illness. 
He was the fifth past-president to be lost to our Association. 

Mr. Matson was born in Strang, Nebraska, and at the time of his death 
was in his 67th year. His parents, Thomas and Susannah Matson, were pio- 
neers in the development of Nebraska and trials and hardships were not want- 
ing in the Matson family. The traits of industry, honesty, and sobriety that 
dominated Mr. Matson’s-personality can be recognized as characteristic of 
those that survive and surmount pioneer environments. He was married in 
1913 to Beulah Edwards, who with three children, Thomas, Mary Barbara, 
and George, Junior, survives him. 

George Matson’s formal education was broad and varied by study at 
several schools. He received a B.S. degree from Doane College, Nebraska. 
Then came graduate work at the University of Nebraska and an A.M. 
degree from Cornell University. This was followed by a graduate fellowship 
at the University of Chicago by which he was given a Ph.D. degree. That 
formal educational honors rested lightly with him is evident from the fact 
that the writer never heard Mr. Matson mention during many years of asso- 
ciation that he was a doctor of philosophy in geology. The title of Mr. was 
satisfactory to him, hence its use in this memorial. His connection with uni- 
versity life was not limited to being a student. He taught for brief periods at 
Cornell and at the University of Illinois. 

In 1906, Mr. Matson passed from academic work and joined the United 
States Geological Survey. He continued that connection as assistant geologist 
and geologist for 11 years. Those were the most productive years of his life 
so far as publication was concerned. His work on the Survey had many 
ramifications and the results of it appeared in various professional papers, 
bulletins, and water supply papers, as may be noted in the attached bibliog- 
raphy. His earlier publications treated of clays and phosphates, and the later 
ones of oil and gas. Doubtless his publications best known to petroleum 
geologists are, ‘The Caddo Oil and Gas Field, Louisiana and Texas” and his 
contribution to ““Natural Gas Resources of Parts of North Texas.” 

The later years of Mr. Matson’s connection with the United States Geo- 
logical Survey covered a period when oil and gas companies were installing 
and expanding their geological departments. The supply of experienced geolo- 
gists was limited and it was natural that oil companies would seek the well 
trained men of the Survey to head their geological departments. In 1917, Mr. 
Matson joined the Gulf Oil Corporation and during the next 4 years he was 
successively, geologist for the Mexican Gulf Company, chief geologist for 
the Gulf Refining Company of Louisiana, and chief geologist of the Gypsy 
Oil Company. For the next 7 years he was associated with the Schermerhorn 
Oil Company and thereafter his attention was given to his own oil operations 
and interests, and to consulting work. 
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Alvin C. Krupnick, Tulsa 


GEORGE CHARLTON MATSON 


George Matson’s wide interests in all phases of geology and related - 
sciences, and in engineering, are shown by his membership in societies and 
associations dedicated to their advancement. He was a member of the 
Geological Society of America; the Geological Society of Washington; the 
American Institute of Mining and Metallurgical Engineers; the Washington 
Academy of Sciences; the Oklahoma Society of Professional Engineers, and 
the American Association of Petroleum Geologists. His election as president 
of our Association in 1921 was national recognition of his standing in petro- 
leum geology. He was a life member of the Audubon Society and a member 
of the Cosmos Club of Washington. 
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Mr. Matson’s interest in the activities and progress of his home city is 
evidenced by his membership in the Tulsa Club; the University Club, and the 
Oakhurst Country Club. He was chairman of the international service com- 
mittee and the boys’ work committee of the Tulsa Rotary Club. He was a 
thirty-second degree Mason and was affiliated with the Mithras Lodge of 
Perfection. At the time of his death he was a deacon and a member of the 
finance committee of the First Presbyterian Church of Tulsa. Above all his 
chief concern and interest were in organizations devoted to building health 
and character of youth. Particularly he favored the Boy Scouts of America 
and for many years he participated in the activities of its troops and gave of 
his time and substance to their support. 

Mr. Matson was distinctly a family man. When he left his home it was 
for business reasons or to attend technical meetings or meetings related to 
community interests. He was never happier than when at his fireside in the 
house he had built, surrounded by his family and a few friends. Killing time 
by the ordinary run of social diversions did not appeal to him. His manner 
was calm and his outlook controlled and serene. In his moments of retrospec- 
tion he must have realized with satisfaction the full measure with which he 
had attained the things most worth while—love of family, affection of 
friends, gratitude of strangers, recognition of his fellow scientists, and econo- 
mic security. What more is there of this earth for which a man of science 
need strive? He was a modest man whose full worth was perhaps not realized 
until the time came to fill the vacancies his passing had created. 

W. B. WILson 


TuLsa, OKLAHOMA 
January 27, 1940 


BIBLIOGRAPHY OF WORKS BY GEO. C. MATSON 


1904 “A Contribution to the Study of the Inter-glacial Gorge Problem” (New York), 
Journal of Geology, Vol. 12, pp. 133- 51, map 

1905 “Peridotite Dikes Near Ithaca, N. Y.,’ ‘Sean of Geology, Vol. 13, pp. 264-75. 

1909 ‘‘Water Resources of the Blue Grass Region, Kentucky,” U. S. Geol. Survey 
Water Supply Paper 233, by Geo. C. Matson, with a chapter on ‘a quality of 
the waters, by Chase Palmer. 223 pages, 3 plates. 

“Contributions to Economic Geology, 1909,”’ Part I, by various authors. 
(k)* Clays—“Notes on the Clays of Florida,”’ by Geo. C. Matson, pp. 346-57. 

“A Preliminary Report on the Geology of Florida with Special Reference to the 
Stratigraphy,” by Geo. C. Matson and F. G. Clapp. Florida Geol. Survey Ann. 
Rept. 2, pp. 25-173, map. 

rg1o ‘‘Report on Examination of Material from the Sea Bottom between Miami and 
Key West, Florida,” Carnegie Inst. Pub. 133; Papers from the Tortugas Laboratory 
No. 4, pp. 120-25. 

1g11 ‘‘Underground-Water Papers, 1910,” by M. L. Fuller, F. G. Clapp, Geo. C. 
Matson, Samuel Sanford, and H: C. Wolff, including ‘“‘Polution of Underground 
Waters in Limestone,”’ by Geo. C. Matson, pp. 48-56. 
“‘Mineral Resources of the United States, Calendar Year, rg10,’’ Part II, Chapter 
on “Mineral Waters,’”’ by Geo. C. Matson, pp. 921-58. 

1912 “Mineral Resources of the United States, "Calendar Year, 1911,’’ Part II, Chap- 
ter on “Mineral Waters,’’ by Geo. C. Matson, pp. 1137-74. 

1913 “‘Mineral Resources of the United States, Calendar Year, 1912,”’ Part II, Chapter 
on “Mineral Waters,’”’ by Geo. C. Matson, PP. 1093-1131. 
“Contributions to Economic Geology, 1911,” U. S. Geol. Survey Bull. 530, Part I. 
(i)* “Notes on the Clays of Delaware,” by Geo. C. Matson, pp. 185-201. 


* (k), (i), (1), (m), (e), (c), (f) refer to chapters. 
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“Geology and Ground Waters of Florida,’ U. S. Geol. Survey Water Supply Paper 
319, by Geo. C. Matson and Samuel Sanford. 445 pages, 17 plates. 
Abstracts of this paper, Washington Acad. Sci. Jour., No. 4 (1914), pp. 458-59. 
IQI5 one Phosphate Deposits of Florida,” U.S. Geol. Survey Bull. 604. 101 pages, 17 
plates. 
Abstract by W. C. Phalen, Washington Acad. Sci. Jour., No. 5 (1915), p. 648. 
1916 “The Caddo Oil and Gas Field, Louisiana and Texas,” U. S. Geol. Survey Bull. 
619. 62 pages, 8 plates. 
‘Natural Gas Resources of Parts of North Texas’’: “Gas in the Area North and 
West of Ft. Worth,”’ by E. W. Shaw; ‘Gas Prospects South and Southeast of 
Dallas,” by Geo. C. Matson; with ‘‘Notes on the Gas Fields of Central and Southern 
Oklahoma,” by C. H. Wegemann, U.S. Geol. Survey Bull. 629. 126 pages, 7 plates. 
1917 “Shorter Contributions to General Geology, 1916,’ U. S. Geol. Survey Pref. 
Paper 98, David White, chief geologist (also issued as separate chapters). 
(1)* “The Pliocene Citronelle Formation of the Gulf Coastal Plain,” by Geo. C. 
Matson, pp. 167-92, Plates xxxii—xliii (“The Flora of the Citronelle Formation,” 
by E. W. Berry, pp. 193-208). 
Abstract by W. C. Phalen, Washington Acad. Sci. Jour. (1916), No. 6, p. 663. 
(m)* ‘The Catahoula Sandstone,”’ by Geo. C. Matson, pp. 209-26, Plates 
xlviii-liv (“The Flora of the Catahoula Sandstone,” by E. W. Berry, pp. 227-51, 
Plates lv—lx). 
Abstract by W. C. Phalen, Washington Acad. Sci. Jour., No. 6 (1916), p. 664. 
1918 “Contributions to Economic Geology (short papers and preliminary reports), 
1917,” U.S. Geol. Survey Bull. 660, Pt. I, “Metals and Non-metals”; F. L. Ran- 
some, E. F. Burchard, and H. S. Gale, geologists in charge. 
(e)* “Louisiana Clays, Including Results of Tests Made in the Laboratory of 
the Bureau of Standards at Pittsburgh,’’ by Geo. C. Matson, pp. 147-58, Plate V. 
“Contributions to Economic Geology, Short Papers and Preliminary Reports, 
1917,” U. S. Geol. Survey Bull, 661, Part II, ‘Mineral Fuels”; David White, 
G. H. Ashley, and M. R. Campbell, geologists in charge. 
(c)* “The DeSoto-Red River Oil and Gas Field, Louisiana,’”’ by Geo. C. Mat- 
son and O. B. Hopkins, pp. 101-40, Plates vii-x. 
(f)* “The Corsicana Oil and Gas Field, Texas,’’ by Geo. C. Matson and O. B. 
Hopkins, pp. 211-52, Plates xvii—xxi. 


| | 

| 

| 


BULLETIN OF THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
VOL. 24, NO. 3 (MARCH, 1940), PP 610-616 


AT HOME AND ABROAD 


CURRENT NEWS AND PERSONAL ITEMS OF THE PROFESSION 


A. I. LevorsEN, chairman of the Association research committee, ad- 
dressed the geology club and the petroleum engineers of Texas A. and M. 
College, College Station, Texas, January 17, on the subject, “Some Frontiers 
in Petroleum Geology.” 


RoBert T. Boorn has changed his address from Houston, Texas, to 
South Mediterranean Oilfields, Ltd., 33 Malika Farida, Cairo, Egypt. 


ELMER W. ELtswortH, formerly with W. C. McBride, Inc., is with the 
Independent Producers Association of Illinois, Wham Building, Centralia, 
Illinois. 


New officers of the Illinois Geological Society are: president, MELVILLE 
W. FuLier, Carter Oil Company; vice-president, MAxweELL B. MILLER, 
The Texas Company, secretary-treasurer, JAMES G. MITCHELL, The Pure 
Oil Company; all of Mattoon, Illinois. 


The Mississippi Geological Society, H. N. ToLer, Southern Natural Gas 
Company, president, and Tom McGLoru_yiy, secretary-treasurer, Box 1105, 
Jackson, Mississippi, has ninety members, including geologists, geophysi- 
cists, and scouts. It plans the following technical program in 1940. 

Papers on Mississippi stratigraphy (field trips will cover these geologic 
sections): Chickasawhay-Vicksburg-Jackson; Claiborne; Midway and Wil- 
cox; Upper Cretaceous, Surface; Upper Cretaceous, Subsurface. General 
technical papers: Northwest Alabama Basin; Salt Domes and Salt Basins, by 
PauL WEAVER; Igneous Plugs and Igneous Activity in Mississippi, by C. L. 
Moopvy. 


J. C. Karcuer, of the Coronado Corporation, Dallas, Texas, has been 
elected a director of the Republic National Bank of Dallas. 


E. L. DEGoLtyErR, of DeGolyer, MacNaughton, and McGhee, Dallas, 
Texas, has been elected a director of the First National Bank of Dallas. 


A. I. LEvorRSEN, consulting geologist of Tulsa, Oklahoma, has been 
elected a director of the First National Bank and Trust Company of Tulsa. 


H. W. Srratey, III, and a group of advanced students of the department 
of geology of Baylor University, Waco, Texas, recently spent a week-end 
studying the geology of the Arbuckle Mountains in the vicinity of Ardmore, 
Oklahoma. 


R. B. Brant, geologist with the Atlantic Refining Company at Tulsa, 
Oklahoma, spoke before the Shawnee Geological Society at the regular 
monthly meeting, January 22, on ““The Mayes Limestone Problem.” 


James A. DELONG, geologist with the Amerada Petroleum Corporation 
at Enid, Oklahoma, has been transferred to the Amerada office at Shawnee, 
Oklahoma. 
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Miss MARTYNA GarRISON, of Tulsa, Oklahoma, recently a student at the 
University of Oklahoma, has found employment in the geological office of 
the Amerada Petroleum Corporation at Shawnee, Oklahoma. 


FRANK S. PARKER has resigned from the Shell Oil Company, Inc., Evans- 
ville, Indiana, to accept a position with the Wilshire Oil Company, Los 
Angeles, California. 


Louris Roark, consulting geologist and petroleum engineer, has become 
chief geologist of the Margay Oil Corporation in the Oklahoma Building, 
Tulsa, effective January 1, 1940. 


GrorGE A. KROENLEIN, formerly president of the Midland Exploration 
Company, Effingham, Illinois, and recently consulting geologist at Midland, 
Texas, died at St. Louis, Missouri, January 16. 


Davin G. HawtHorn, of the Amerada Petroleum Corporation, talked 
before the Tulsa Geological Society, January 29, on “Continuous Electrical 
Logging while Drilling.” 


H. W. Srratey, III, of the department of geology of Baylor University, 
Waco, Texas, was guest speaker before the Houston Geological Society, 
Thursday, January 17. His subject was ‘“‘The Problems of the Geology of the 
Atlantic Coastal Plain.” 


Harotp D. MitcHeEtt, formerly with the Mid-Continent Petroleum 
Corporation at San Antonio, is in the geological department of the Union 
Oil Company of California at Houston, Texas. 


Joun E. Ettrott, of Byron Jackson Company, Houston, Texas, has 
returned from a 26,o00-mile business tour of South America. 


Howarp M. Kirk has joined the geological staff of the foreign depart- 
ment of the Atlantic Refining Company. His address is Hotel Oloffson, Port 
au Prince, Haiti. 


After 13 years’ service with the Continental Oil Company as geologist 
and petroleum engineer in the California division, JoHN B. SANSONE resigned, 
effective January 1, 1940, to accept a position with the oil division of the Union 
Pacific Railroad as resident petroleum engineer and geologist for the Rocky 
Mountain district with headquarters at 408 Roach Building, Laramie, 
Wyoming. 


Recent speakers before the department of geology and geography at 
Northwestern University have included GrorcE D. OsBorng, lecturer at 
the University of Sydney, on “‘Geologic Research in New South Wales’; 
M. Kinc Hussert on “Theories for the Flow of Ground Water”; A. R. 
DENISON, of the Amerada Petroleum Corporation, on ‘‘The Geologist in the 
Petroleum Industry.” 


Paut B. Fane is geologist for the Pilgrim Exploration Company, Hous- 
ton, Texas. 
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JoHN WELLINGTON Fincu has resigned as director of the United States 
Bureau of Mines, effective January 31. He is resuming his practice as a mining 
engineer. 


W. B. BERwALD, formerly with the United States Bureau of Mines, is 
petroleum engineer for The Ohio Oil Company, Tulsa. 


E. H. Hunt, formerly division geologist with The Texas Company in the 
Rocky Mountain area at Denver, Colorado, is now geologist in charge of 
exploration for the McColl-Frontenac Oil Company, Limited, Box 265, Cal- 
gary, Alberta. 


The Phillips Petroleum Company is combining the Shreveport, Louisiana, 
and El] Dorado, Arkansas, offices. Geologists moved to Shreveport are W. B. 
WEEKS, C. W. ALEXANDER, and C. J. HOKE. 


H. E. CHRISTENSEN, of The Texas Company, has been transferred from 
Wichita; Kansas, to Denver, Colorado. 


E. DEGOLYER and Lewis W. MAcNavuGHTON announce that Gero. C. 
McGuee, formerly vice-president of the National Geophysical Company, 
has been admitted to their firm. In addition to company and property ap- 
praisals and consultation on problems of petroleum engineering the firm 
will henceforth offer consultation in geophysics and petroleum geology under 
the name of DeGolyer, MacNaughton and McGhee with offices in the Con- 
tinental Building, Dallas, Texas. 


C. A. HEILAND, of the Heiland Research Corporation, Denver, addressed 
the Rocky Mountain Association of Petroleum Geologists, Denver, Colorado, 
January 22, on “Soil and Gas Analysis Methods of Prospecting.” 


RICHARD RUSSELL, of the department of geology of Louisiana State Uni- 
versity, Baton Rouge, talked on ‘“‘The Physical Features of the Rhone Delta,” 
before the South Louisiana Geological Society, Lake Charles, January 16. 


The following were elected officers of the South Louisiana Geological 
Society for 1940: president, H. V. Tycrett, Atlantic Refining Company, 
Lake Charles; vice-president, Coz Mitts, Ohio Oil Company, Lafayette; 
secretary, E. M. BAYSINGER, c/o Charles O. Noble, Box 210, Lake Charles; 
treasurer, BAKER Hoskins, Shell Oil Company, Lake Charles. 


Newly elected officers of the Oklahoma City Geological Society for 1940 
are as follows: president, ALBERT S. CLINKSCALES, consulting geologist, 904 
Colcord Building; vice-president, ClypE H. Dorr, Hall-Briscoe, 2118 First 
National Bank Building; secretary-treasurer, F. MABRY Hoover, Cities 
Service Oil Company, Box 4577. 


The Appalachian Geological Society, Charleston, West Virginia, has 
elected officers for 1940: president, J. R. Lockett, Ohio Fuel Gas Company, 
Columbus, Ohio; vice-president, CHARLES BREWER, JR., Godfrey L. Cabot, 
Inc., Charleston, West Virginia; secretary-treasurer, THURMAN H. Myers, 
Carnegie Natural Gas Company, Pittsburgh, Pennsylvania; editor, ROBERT 
C. Larrerty, Owens, Libbey-Owens Gas Department, Charleston. 
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The West Texas Geological Society elected the following officers, January 
16, for the present year: president, JoHN Emery Apams, Standard Oil Com- 
pany of Texas; vice-president, Dana M. Secor, Skelly Oil Company; secre- 
tary-treasurer, FRED F. Koryza, Tide Water Associated Oil Company; all 


of Midland, Texas. 


At a recent meeting of the Fort Worth Geological Society the following 
members were elected as officers of the Society for 1940: RaLPH S. PowE Lt, 
The Texas Company, president; L. H. FREEDMAN, Snowden and McSweeney, 
vice-president; VERNON Lipscoms, The Pure Oil Company, secretary- 


treasurer. 


J. M. WANENMACHER, of the Shell Oil Company, Inc., who spent ap- 
proximately 6 months in The Hague office of the B.P.M., returned in Decem- 
ber after the American Consul had issued his second and urgent demand for 
all Americans to return home if possible. He is stationed in Wichita Falls, 
Texas, as division exploitation engineer. 


E. B. Batpwin has resigned his position as district geologist for the Ar- 
kansas Fuel Oil Company at Shreveport, Louisiana, to open a consulting 
office in the Esperson Building, Houston, Texas. 


James K. Rocers, formerly assistant geologist, has been promoted to 
district geologist at Shreveport. 


Puitie M. KonxeEt has left the General Geophysical Company, Houston, 
Texas, to go with the Ohio Oil Company at Marshall, Illinois. 


NormAN E. WEISBORD has left New York and may be addressed in care 
of NKPM, Soengei Gerong, Palembang, Sumatra, Netherlands Indies. 


B. H. Ricuarps, JR., of the Carter Oil Company, has moved from Billings, 
Montana, to Mattoon, Illinois. He is production geologist for the eastern 
division of the company. 


RosBeErtT R. Harsison, formerly with the British-American Oil Producing 
Company, is doing geological work for URBAN B. HuGHEs, consulting geolo- 
gist at Jackson, Mississippi. 


The North Texas Geological Society, Wichita Falls, Texas, recently 
listened to a discussion of the geological significance of 1939 developments: 
“Archer County,” by A. C. Hornapay, district geologist for the Phillips 
Petroleum Company; ‘Wichita County,” by H. C. Founrarn, district 
geologist for the Magnolia Petroleum Company; ‘‘Baylor County,” by E. M. 
PuRCELL and JOHN A. Kay. 


JouNn DoeErInG, geologist with the Southwood Oil Company, addressed 
the Mississippi Geological Society at Jackson, Mississippi, last month on 
“The Recent Trend through the Miocene Formations in Mississippi.’’ 


SYLVAIN Prrson is chairman of the ninth annual petroleum and natural 
gas conference at the School of Mineral Industries at Pennsylvania State 


College, April 26 and 27. 
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Lynn K. LEE is chief geologist of the Texas division of the Pure Oil Com- 
pany at Fort Worth, succeeding FRaNK PAULSEN, who resigned to engage in 
consulting work. 

T. E. Wetricu, of the Phillips Petroleum Company, Bartlesville, Okla- 
homa, discussed ‘‘Comparative Geology of the Cincinnati Arch,” before the 
Kentucky-Indiana Geological Society, at Evansville, Indiana, January 12. 


RIcHARD E. Gre is research geologist for the British-American Oil Pro- 
ducing Company, having moved from Midland, Texas, to Tulsa, Oklahoma. 


Oscar Hupson has opened a geological office for the Mid-States Oil 
Corporation at Jackson, Mississippi. 

Tra H. Cram, district geologist for the Pure Oil Company at Tulsa, spoke 
before the Illinois Geological Society at Olney, January 19, on “Structure 
of the Mid-Continent Area.” 

J. J. MontcomeEry, vice-president in charge of production and geology 
for the United Natural Gas Company, discussed ““The Geology of Oil and 
Gas Deposits,” before the Northwestern Society of Engineers at Franklin, 
Pennsylvania, early in January. 

R. C. Warp, geologist with the Superior Oil Company, delivered a paper 
entitled ‘“‘The Geology of the Illinois Basin,” before the Houston Geological 
Society early in January, 

JosEPH JENSEN, chief petroleum engineer for the Tide Water Associated 
Oil Company, Los Angeles, has been elected chairman of the Los Angeles 
Chamber of Commerce new committee on natural resources. 


R. J. St. GERMAIN, consulting geologist of Houston, Texas, is second vice- 
president of the National Association of Petroleum Investors. 


W. L. Writcus, of the Shell Oil Company, Inc., presented a paper on 
“Geologic Problems of the Southwest Flank of Batson Dome,’ before the 
Houston Geological Society January 4. 

E. F. Davis has been appointed head of production and exploration for 
the Shell Oil Company, Inc., on the Pacific Coast. 

T. E. Matson, of Tulsa, Oklahoma, is employed by the Kingwood Oil 
Company at Effingham, Illinois. 

Pace T. JENKINS has been employed by the Carter Oil Company. His 
address is Box 43, St. Elmo, Illinois. 

H. V. HoweE, head of the School of Geology, Louisiana State University, 
Baton Rouge, addressed the Mississippi Geological Society at Jackson, 
Mississippi, February 14, on ‘The Vicksburg and Jackson Formations in 
Mississippi.” 

M. G. CHENEY, president of the Anzac Oil Corporation, Coleman, Texas, 
spoke before the Fort Worth Geological Society, Fort Worth, Texas, Febru- 
ary 8, on “Revised Classifications of the Paleozoic Section of North-Central 
Texas.” 

E. H. SELLARDS, director of the University of Texas Bureau of Economic 
Geology, Austin, spoke on ‘‘Excavations of Meteor Craters and Other Recent 
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Explorations in Texas,” before the Houston Geological Society early in 
February. 


Emit Monsovr, geologist for the Sun Oil Company, has been transferred 
from Dallas, Texas, to Tallahassee, Florida, as paleontologist and scout. 


W. A. J. N. vAaN WATERSCHOOT VAN DER GRACHT announces his resigna- 
tion, on account of exceeded age limit, as inspector general of the Mining 
Service of the Netherlands. He is leaving his former address at Wylre and 
Heerlen. His new address is Huize Jachtduin, 36 Eeuwige Laan, Bergen, N. H. 
Netherlands. Van der Gracht is an honorary member of the Association. He 
is senior author of Theory of Continental Drift, the first book published (1928) 
with the Association revolving publication fund established by the New 
York convention committee in 1926. The edition of 1500 copies was exhausted 
in 1933. 

REGINALD ALDWORTH DALY, professor of geology at Harvard and a past- 
president of the Geological Society of America, addressed the Harvard Club 
and the Tulsa Geological Society, February 14, at Kendall Hall, University 
of Tulsa, on the subject, ““New Light on the Earth’s Interior.”” On February 
15, he talked before the Tulsa Geological Society on “Canyon and Valley 
Systems under the Ocean.” 


Paut E. FitzGERALp, research geologist with Dowell, Incorporated, and 
chairman of the International Petroleum Exposition exploration committee, 
Tulsa, Oklahoma, was the principal speaker at the meeting of the Indiana- 
Kentucky Geological Society at Evansville, Indiana, February 9. His subject 
was ‘‘Past, Present, and Future of Chemical Application to Wells.”’ 


Dan C. NurFer, formerly chief geologist of the Carter Oil Company, 
Tulsa, and recently associated with GLENN C. DILLE in consulting work, 
has joined the geological department of the Burke-Greis Oil Company, Tulsa, 
Oklahoma. 


CuHaArLeEs E. DECKER led a field trip of the Oklahoma City Geological 
Society in the Wichita Mountain area, March 15 and 16, to study major 
stratigraphic and structural features of the Cambro-Ordovician rocks. 


JosHua WILLIAM BEEDE, 68, retired geologist, died at Tulsa, Oklahoma, 
February 26. Preceding his retirement he had taught at the University of 
Indiana and had been on the staffs of several government geological surveys 
and oil companies. 


F. S. Prout, geologist with the Cities Service Oil Company, died at San 
Antonio, Texas, February 21, following an operation for appendicitis. 


Pau E. FitzGERALD, Dowell, Incorporated, Tulsa, Oklahoma, spoke 
before the West Texas Geological Society at Midland, February 20, on ‘‘Use 
of Chemicals to Control Undesirable Fluids from Wells.” 


CuHaRLEs N. Goutp has resigned his position of regional director with the 
National Park Service after 3 years at Sante Fe, New Mexico, and has re- 
turned to his home at Norman, Oklahoma. 

W. O. THompson spoke on ‘‘Permo-Pennsylvanian Sediments of the 
Front Range,” at the meeting of the Rocky Mountain Association of Pe- 
troleum Geologists at Denver, Colorado, February 19. 
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M. G. MEHL, of the University of Missouri, discussed ‘‘Conodonts, a 
New Tool for the Stratigrapher,” before the Tulsa Geological Society, Febru- 
ary 10. 

J. E. Brantty, president of Drilling and Exploration, of Los Angeles and 
Dallas, spoke before the student chapter of the A.I.M.E. Mid-Continent 
Section at Tulsa, February 22, on ‘Latin America and the American En- 
gineer.”’ 

CHARLES GILL MorGAN, vice-president of the United Geophysical Com- 
pany, has a new business address: 1255 East Green Street, Pasadena, Cali- 
fornia. 

Paut H. Boots may be addressed in care of the Mene Grande Oil Com- 
pany, Apartado 45, Barcelona, Venezuela. 

CLaupDE B. Notte, of North American Oil Consolidated, is employed as 
geologist. His address is Box E, Taft, California. 

Matvin G. Horrman, chief geologist of the Midco Oil Corporation, 
Tulsa, addressed the Tulsa Geological Society, March 4, on “‘Geologic History 
of Billings Oil Field Interpreted in Terms of Isostacy.” On March 11, he 
spoke on the same subject before the Oklahoma City Geological Society. 

Kurt DE CousseER, geologist and superintendent of production for the 
Socony Vacuum Oil Company, Inc., White Star division, may be addressed 
at 1625 West Kalamazoo, Lansing, Michigan. 

Joun Barrp spoke on ‘The Compaction of Sediments and Its Relation 
to Oil-Field Structures,’”’ before the Rocky Mountain Association of Petrol- 
eum Geologists, at Denver, Colorado, March 4. 


TRADE JOURNALS WILL FEATURE A.A.P.G. CHICAGO CONVENTION 


The Oil Weekly (Houston, Texas) issue of Monday, April 8, will be espe- 
cially devoted to the A.A.P.G., geology, geophysics, and paleontology. 
Articles are expected to cover: (1) Origin and History of the Association, (2) 
Pictures and Biographical Sketches of All Past-Presidents, (3) Histories of 
Prospecting Techniques, (4) Geology and the Petroleum Industry, (5) As- 
sociation Statistics, (6) Association Activities, (7) Centers of Geological 
Activities, (8) Program of Chicago Meeting, and (9) Abstracts of Convention 
Papers. 

The Oil and Gas Journal (Tulsa, Oklahoma), in its issue of April 11, as 
usual will print the program of the meeting, including abstracts of the papers 
and individual photographs of the authors. The Journal will also describe 
the growth of petroleum geology in the past 25 years and will feature the 
part the Association has played in the development of the geological pro- 
fession and the petroleum industry. Special articles will be devoted to the 
three organizations: The A.A.P.G., the Society of Economic Paleontologists 
and Mineralogists, and the Society of Exploration Geophysicists. The history 
of the Association will be written by J. Etmer Tuomas, its first president. 
Personalities and pictures, including present and past officers, will illustrate 
this issue. 
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PROFESSIONAL DIRECTORY 


Space for Professional Cards Is Reserved for 
Members of the Association. For Rates Apply to 
A.A.P.G. Headquarters, Box 979, Tulsa, Oklahoma 


CALIFORNIA 


J. E. EATON 
Consulting Geologist 


2062 N. Sycamore Avenue 
LOS ANGELES, CALIFORNIA 


PAUL P. GOUDKOFF 
Geologist 


Geologic Correlation by Foraminifera 
and Mineral Grains 


799 Subway Terminal Building 
Los ANGELES, CALIFORNIA 


VERNON L. KING 
Petroleum Geologist and Engineer 


401 Hass Building 


Los ANGELES, CALIFORNIA 


CHAS. GILL MORGAN 


United Geophysical Company 


Pasadena California 


R. L. TRIPLETT 
Contract Core Drilling 


2013 West View St. 


WHitney 9876 Los ANGELES, CALIF. 


R. W. SHERMAN 
Consulting Geologist 
Security Title Insurance Building 


530 West Sixth St. 
Los ANGELES 
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COLORADO 


ILLINOIS 


HEILAND RESEARCH CORPORATION 
Registered Geophysical Engineers 


L. A. MYLIUS 
Geologist-Engineer 


— Instruments — 
— Surveys — Interpretations — 
C. A. HaiLane Club Bldg. 264 CENTRALIA, ILLINOIS 
KANSAS 


L. C. MORGAN 
Petroleum Engineer and Geologist 


Specializing in Acid-Treating Problems 


207 Ellis-Singleton Building 
WicuiTta, KANSAS 


MARVIN LEE 


Consulting Petroleum Geologist 
1109 Bitting Building 
WiIcHITA, KANSAS 
Office: 3-8941 Residence: 4-4873 
GEOLOGY AND PRODUCTION PROBLEMS OF 
OIL AND GAS IN THE UNITED STATES 


Formerly Technical Adviser to State Corporation 
Commission. Official mail should be addressed to 
the Commission. 


LOUISIANA 


WILLIAM M. BARRET, INC. 
Consulting Geophysicists 


Specializing in Magnetic Surveys 


Giddens-Lane Building SHREVEPORT, La. 


MISSISSIPPI 


NEW MEXICO 


FraNK C. ROPER JouN D. Topp 


ROPER & TODD 


RONALD K. DsFORD 


Geologist 
Consulting Geologists Canispap M 
$27 Esperson Bldg. 1002 Tower Bldg. New Mexico TEXAS 
Houston, Texas Jackson, Miss. 
NEW YORK 


FREDERICK G. CLAPP 
Consulting Geologist 


50 Church Street 
NEW YORK 


BROKAW, DIXON & McKEE 
Geologists Engineers 
OIL—NATURAL GAS 
Examinations, Reports, Appraisals 
Estimates of Reserves 


120 Broadway 
lew York 


Gulf Building 
Houston 


OHIO 


JOHN L. RICH 
Geologist 
Specializing in extension of ‘‘shoestring’’ pools 


University of Cincinnati 
Cincinnati, Ohio 
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OKLAHOMA 


GINTER LABORATORY 


ELFRED BECK CORE ANALYSES 
Geologist Permeability 
Porosity 
1222-A_ Republic Natl. 
7A] McBirney Bide. Reserves 
Owner 118 West Cameron, Tulsa 
GEOCHEMICAL SERVICE CORPORA- R. W. Laughlin L. D. Simmons 


TION GEOLOGIC STANDARDS 
COMPANY 


Soil Analysis—Core Analysis 


JOHN W. MERRITT 
321 South Detroit, Tulsa, Oklahoma 


WELL ELEVATIONS 


LAUGHLIN-SIMMONS & CO. 
615 Oklahoma Building 
TULsa OKLAHOMA 


A. I. LEVORSEN 
Petroleum Geologist 


221 Woodward Boulevard 
TULSA OKLAHOMA 


G. H. WESTBY 
Geologist and Geophysicist 


Seismograph Service Corporation 


Kennedy Building Tulsa, Oklahoma 


PENNSYLVANIA 


HUNTLEY & HUNTLEY 
Petroleum Geologists 
and Engineers 


L. G. HunTLay 
J. R. Jr. 
Grant Building, Pittsburgh, Pa. 


TEXAS 


JOSEPH L. ADLER 
Geologist and Geophysicist 


Consultant and Contractor in Geological and 
Geophysical Exploration 


325 Esperson Bldg. 
HOUSTON, TEXAS 


MID-CONTINENT TORSION BALANCE SURVEYS 
SEISMIC AND GRAVITY INTERPRETATIONS 
KLAUS EXPLORATION COMPANY 
H. KLAUS 
Geologist and Geophysicist 


115 South Jackson 2223 15th Street 
Enid, Oklahoma Lubbock, Texas 
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A. H. GARNER 
Geologist Engineer 


PETROLEUM 
NATURAL GAS 


First National Bank Building 
Dallas, Texas 


D’ARCY M. CASHIN 
Geologist Engineer 


Specialist, Gulf Coast Salt Domes 


Examinations, Reports, Appraisals 
Estimates of Reserves 


705 Nat'l. Standard Bldg. 
HOUSTON, TEXAS 


E. DsGOLYER 
Geologist 
Esperson Building 
Houston, Texas 
Continental Building 
Dallas, Texas 


ALEXANDER DEUSSEN 
Consulting Geologist 
Specialist, Gulf Coast Salt Domes 


1006 Shell Building 
HOUSTON, TEXAS 


DAVID DONOGHUE 
Consulting Geologist 


Appraisals - Evidence - Statistics 


F. B. Porter R. H. Fash 
President Vice- President 
THE FORT WORTH 
LABORATORIES 


Analyses of Brines, Gas, Minerals, Oil, Inter- 
pretation of Water Analyses. Field Gas Testing. 


828Y4 Monroe Street FORT WORTH, TEXAS 
Bank Building TEXAS 5 
Long Distance 138 
J. S. HupNALL G. W. 


HUDNALL & PIRTLE 
Petroleum Geologists 


Appraisals Reports 
Peoples Nat'l. Bank Bldg. TYLER, TEXAS 


JOHN S. IVY 
Geologist 


921 Rusk Building, HOUSTON, TEXAS 


W. P. JENNY 
Geologist and Geophysicist 


Gravimetric Seismic 
Magnetic Electric 


Surveys and Interpretations 
907 Sterling Bldg. HOUSTON, TEXAS 


DABNEY E. PETTY 
315 Sixth Street 
SAN ANTONIO, TEXAS 


No Commercial Work Undertaken 


E. E. 
SUBTERREX 
BY 
Geophysics and Geochemistry 


Esperson Building Houston, Texas 
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A. T. SCHWENNESEN 
Geologist 


1517 Shell Building 


HOUSTON TEXAS 


ROBERT H. DURWARD 
Geologist 


Specializing in use of the magnetometer 
and its interpretations 


1431 W. Rosewood Ave. San Antonio, Texas 


W.G. Savitte J. P. ScHuUMACHER A. PAGAN 


TORSION BALANCE 
EXPLORATION CO. 


Torsion Balance Surveys 


Phone: Capitol 1341 
TEXAS 


1404-10 Shell Bldg. 
HOUSTON 


CUMMINS & BERGER 
Consultants 
Specializing in Valuations 
Texas & New Mexico 


1601-3 Trinity Bldg. Ralph H. Cummins 
Fort Worth, Texas Walter R. Berger 


WM. C. McGLOTHLIN 
Petroleum Geologist and Engineer 
Examinations, Reports, Appraisals 
Estimates of Reserves 


Geophysical Explorations 
806 State Nat'l. Bank Bldg., CORSICANA, TEXAS 


JOHN D. MARR 
Geologist and Geophysicist 
SEISMIC EXPLORATIONS, INC. 


Gulf Building Houston, Texas 


F. F. REYNOLDS 
Geophysicist 
SEISMIC EXPLORATIONS, INC. 


Gulf Building Houston, Texas 


WEST VIRGINIA 


WYOMING 


DAVID B. REGER 
Consulting Geologist 


217 High Street 
MORGANTOWN WEST VIRGINIA 


E. W. KRAMPERT 
Geologist 


P.O. Box 1106 
CASPER, WYOMING 
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xiv 
For Space Apply to A.A.P.G. 
Box 979, Tulsa, Oklaho: 
COLORADO ILLINOIS 
ROCKY MOUNTAIN 
ILLINOIS 
A ATIO F PETROLE 

DENVER, COLORADO President - - - + + += Melville W. Fuller 
nome : - Harold N. Hickey Carter Oil Company, Mattoon 

0 U. % National Bank Building 
Ist Vice. e-Presden E. i. Stevens Vice-President - - - + + Maxwell B. Miller 
2nd vie Min Seiden Davis The Texas Company, Mattoon 
Secretary- Customs Secretary-Treasurer - + + James G. Mitchell 


927 Humboldt Street 


Dinner meetings, first and third peeadags of each 
month, 6:15 P.M., Auditorium Hotel. 


The Pure Oil Company, Clay City 


Meetings will be announced. 


KANSAS 


LOUISIANA 


‘a 


SAS 
GEOLOGICAL SOCIETY 
WICHITA, KANSAS 
President - - + Anthony Folger 
Gulf Petroleum Corporation 
Vice-President - arold "O. Smedley 
Skelly Oil Company 
Secretary- Lee H. Cornell 
Stanolind Oil and Gas Mt. 
Manager Well -  Harvel E. White 
Regular p.M., Allis Hotel, first 
Tuesday eac po Visitors cordially wel- 
comed. 
The Society sponsors the Kansas Well Log Bureau 
aie is located at 412 Union National Bank 
uilding. 


THE SHREVEPORT 
GEOLOGICAL SOCIETY 


SHREVEPORT, 


President - F. Miller 
Oliphant Oil Corp., 911 ‘Commercial Bldg. 
Vice- President aa J. D. Aimer 


Arkansas Fuel Oil “Company 
- + + Weldon E. Cartwright 
ide Water Associated Oil Company 
Historian - Anna Minkofsky, Shell Oil Co., Inc. 
Meets the first Friday of month, 7:30 P.M., 
Civil Courts Room, Caddo Parish Court House. 
Special dinner meetings by announcement. 


MICHIGAN 


MICHIGAN 
GEOLOGICAL SOCIETY 
President - - - - + W. A. Clark 
Mt. Pleasant 
Vice-President - - - - + + + W. F. Brown 
Mt. Pleasant 
Secretary-Treasurer - C. H. Riggs 


Michigan Geological Survey 
21 Sheldon, N.E., Grand Rapids 


Business Manager - S. G. Bergquist 
Michigan State College, East ansetaed 


Meetings: Monthly dinner yy 
tween . Mt. Pleasant, and sing. 5 


mal 


SOUTH LOUISIANA GEOLOGICAL 
SOCIETY 


LAKE CHARLES, LOUISIANA 
President - H. V. Tygrett 
Atlantic Refining Company 
Vice-President oe Mills 
Ohio Oil Company, Lafayette, Louisiana 
Secretary - - - E. M. Baysinger 
Charles oO. Noble 
Treasurer - - Baker Hoskins 
Shell Oil Company, Inc. 


Meetings: Luncheon 1st Wednesday at Noon 
(12: =00) 3 and business meeting third Tuesday of each 
month at 7.00 P.M. at the Majestic Hotel. Visiting 
geologists are welcome. 
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MISSISSIPPI 


OKLAHOMA 


MISSISSIPPI 


GEOLOGICAL SOCIETY 
JACKSON, MISSISSIPPI 


- -_ Henry N. Toler 
Southern Natural Gas Company 
Vice-President - - Urban B. Hughes 

Consulting Geologist 
Secretary-Treasurer- - - + Tom McGlothlin 
Gulf Refining Company 


Meetings: First and third Wednesdays of each 
month, from October to May, inclusive, at 7:30 
p.M., Edwards Hotel, Jackson, Mississippi. Visiting 
geologists welcome to all meetings. 


ARDMORE 
GEOLOGICAL SOCIETY 
ARDMORE, OKLAHOMA 


President - - - + + + + + + Don L. Hyatt 
Carter Oil Company 
Vice-President - - - J. P. Gill 
Sinclair Prairie Oil Company 
Secretary-Treasurer - - W. Morris Guthrey 
The Texas Company 


Meetings: First Tuesday of each month, from Octo- 
ber to inclusive, at 7:30 P.M., Dornick Hills 
Country ay 


OKLAHOMA 


OKLAHOMA CITY 
GEOLOGICAL SOCIETY 
OKLAHOMA CITY, OKLAHOMA 


President - - + Albert S. Clinkscales 
Consulting Geologist, Colcord Building 
Vice-President - Clyde H. Dorr 


Hall-Briscoe, Inc., 2118 First National Bldg. 


Secretar -Treasurer- - F, Mabry 
ities Service Oil Company, Box 457 


Meetings, Ninth Floor, Commerce Spiowe Build- 

ing: echnical Program, second Monday, 

= 8:00 P.M.; Luncheons, every Monday, 
P.M. 


SHAWNEE 
GEOLOGICAL SOCIETY 
SHAWNEE, OKLAHOMA 


President - - Lawrence Muir 
Amerada Petroleum Corporation 


- M. C. Roberts 


Vice-President - 
The “Texas Company 


Secretary-Treasurer - - - F. Spencer Withers 
Atlantic Refining Company 


Meets the fourth Monday of each month at 8:00 
P.M., at the Aldridge Hotel. Visiting geologists 
welcome. 


THE STRATIGRAPHIC 
SOCIETY OF TULSA 

TULSA, OKLAHOMA 
- Harold J. Kleen 
Skelly Oi Company 


Vice-President - - + Wright D. McEachin 
Sinclair Prairie Oil Company 


Secretary-Treasurer - - - - Wendell S. Johns 
The Texas Company 


President - - 


Meetings: Second and fourth Wednesdays, each 
month, from October to May, inclusive, at 8:00 
P.M. 


TULSA 
GEOLOGICAL SOCIETY 
TULSA, OKLAHOMA 
President - - _R. Clare Coffin 
Stanolind Oil and 
1st weed’ Buckstaff 
Shell Oil Company, be. 
Secretary-Treasurer - - Louis H. Lukert 
The Texas Company 
Editor - - A. N. Murray 
University of Tulsa 
Associate Editor - - - Maurice R. Teis 
Homestake Companies 
Meetings: First and third Mondays, each soar. 
from October to May, inclusive, at 8:00 P.M., 
University of Tulsa, Kendall Hall 
Luncheons: Every Thursday, Michuelie Cafeteria, 
$07 South Boulder Avenue. 


TEXAS 
DALLAS EAST TEXAS GEOLOGICAL 
PETROLEUM GEOLOGISTS 
DALLAS, TEXAS TYLER, TEXAS 
President - W. W. Clawson President - - © © M. Rice 


Magnolia “Company 
Vice-President- - - wis W. 
DeGolyer, and McGhee 
Secretary- ——— -_- - D. M. Collingwood 
Sun Oil Company 
Executive Committee - Paul W. McFarland 
Meetings: Regular luncheons, first Monday of each 


month, 12:15 noon, Petroleum Club. Special night 
meetings by announcement. 


Pure Oil Company 


Vice-President - Frank R. Denton 
Stanolind Oil and Gas Company 


Secretary-Treasurer - + = - C. I. Alexander 
Magnolia Petroleum Company 


Meetings: Monthly and by call. 
Luncheons: Every Monday at 12:00 noon, Black- 
stone Hotel. 


=P 
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TEXAS 
FORT WORTH HOUSTON 
GEOLOGICAL SOCIETY GEOLOGICAL SOCIETY 
FORT WORTH, TEXAS HOUSTON, TEXAS 
: President - - - Wallace C. Thompson 
President - - - Ralph S. Powell General ‘Crude Oil Company 
The Texas ‘Company Vice-President - - - + Carleton D. Speed, Jr. 
Vice-President - - Louis H. Freedman Speed Oil Company 
nowden and McSweeney Company Secretary - - + Olin G. Bell 
Vv. Li b fumble O Oil “and Refining Company 


The Pure Oil Company 


Meetings: Luncheon at noon by say Hotel, every 
Monday. Special meetings called by executive com- 

mittee. Visiting geologists are welcome to all 
meetings. 


Sun Oil Company 
Regular mactiog, bold every Thursday at noon (12 
o'clock) liy’s Restaurant, 910 Texas Ave- 
nue. an pertaining to the 
write of call the secretary. 


NORTH TEXAS 
GEOLOGICAL SOCIETY 
WICHITA FALLS, TEXAS 


President - M. Martin 


Continental ‘Oil 


Vice-President- - - + + + L, Edwin Patterson 
Cities Service Oil Company 


Secretary-Treasurer - - - -« R, E. McPhail 
hillips Petroleum Company 


Luncheons and evening programs will be an- 
noun 


SOUTH TEXAS GEOLOGICAL 
SOCIETY 


SAN ANTONIO Ay ee CHRISTI 


aaa - Willis Storm 
1733 Milam Building, San Antonio 
Vice-President - - Dale L. Benson 
Sinclair Prairie Oil ‘Company, Corpus Christi 
Treasurer - - Robert N. Kolm 
1742 Milam Building, San Antonio 
Executive Committee - - - - - E,. L. Porch 
Meetings: Third Friday of each month at 8 P.M. 
at the Petroleum Club. oy every Monday 
noon at Petroleum Club, Alamo National Build- 
ing,. San Antonio, and at Plaza Hotel, Corpus 
risti. 


SOUTHWESTERN GEOLOGICAL 
SOCIETY 


AUSTIN, TEXAS 


President - Leo Hendricks 
Bureau ‘of Economic Geology 
Vice-President -_- G. M. Stafford 
Univ. Texas., Dept. ‘of "Geology 


Secretary-Treasurer - - - §. A. Lynch 
Univ. Texas, Dept. ‘of “Geology 


Meetings: Every third Friday at 8:00 p.m. at the 
University of Texas, Geology Building 14. 


WEST TEXAS GEOLOGICAL 
SOCIETY 


MIDLAND, TEXAS 
President - - John Emery Adams 
Standard Oil ‘Company of Texas 


Vice-President - - 
Skelly | Oil 


Secretary-Treasurer - red F. Kotyza 
Tide Water Associated ‘Oil daa 


Dana M. Secor 


Meetings will be announced 


WEST VIRGINIA 


THE APPALACHIAN GEOLOGICAL 
SOCIETY 


CHARLESTON, WEST VIRGINIA 
P.O. Box 1435 


President - J. R. Lockett 
Ohio Fuel “Gas Company, Columbus, Ohio 
Vice-President - Brewer, Jr. 
Godfrey L. “Cabot, Inc. 
Secretary-Treasurer - - - Thurman H. Myers 
Carnegie Natural Gas Co., Pa. 
Editor .- - Robert C. Lafferty 
Owens, Libbey- Ow ens Gas Department 


Meetin Second Monday, each month, at 6:30 
P.M., Hotel. 


THE SOCIETY OF 
EXPLORATION GEOPHYSICISTS 
President - - E. A. Eckhardt 
Gulf Research and Development Company 
Pittsburgh, Pennsylvania 
Vice-President - - - + - W. T. Born 

Geophysical Research Corporation 
Tulsa, Oklahoma 
Editor D. Wykoff 
Gulf Research “and IIA Company 
Houston, Texas 
Secretary-Treasurer - - - + J. H. Crowell 
Independent Exploration Company, louston, Texas 
Past-President - + - F. M. Kannenstine 
Kannenstine Laboratories, Houston, Texas 
Business Manager- - - J. F. Gallie 
P.O. Box 777, Austin, “Texas 
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TRIANGLE BLUE PRINT & SUPPLY COMPANY 


Ww. ee ey Complete Reproduction Plant 


Spencer Lens American Paulin Instruments Repaired 


12 West Fourth Street, Tulsa, Oklahoma 


STRUCTURAL EVOLUTION OF SOUTHERN CALIFORNIA 
By R. D. Reep anp J. S. HouuisTer 


is available in the standard binding of the Association: blue cloth, gold stamped, 6 x 9 inches, with 
colored map in pocket. Postpaid, $2.00. Extra copies of the tectonic map, 27 x 31 inches, on strong 
ledger paper in roll: postpaid, $0.50. 


The American Association of Petroleum Geologists, Box 979, Tulsa, Oklahoma 


GEOLOGIST wanted familiar with problems of radioactivity and geological 
time. ‘Will be connected with the petroleum industry in the southwest. Must have 
training equivalent to a Doctor’s degree. P.O. Box 904. 


PETROLEUM GEOLOGIST AND STRATIGRAPHER wanted to be in 
charge of experimental geological work in well logging. Must have experience. 


P.O. Box 904. 


The Annotated 
For 
Bibliography of Economic Geology 
Vol. XI, No. 2 SEISMOGRAPH RECORDS 
Now Ready 
us 

Orders are now being taken for the ; ” 
entire volume at $5.00 or for individual 
numbers at $3.00 each. Volumes I-X can EASTMAN RECORDING 
still be obtained at $5.00 each. 

The number of entries in Vol. XI is PAPERS 
2,247. 

Of these, 529 refer to petroleum, gas, PREPARED DEVELOPER 
etc., and geophysics. They cover the 
world. AND FIXING POWDERS 

If you wish future numbers sent you 
promptly, kindly give us a continuing 
order, 

An Index of the 10 volumes was issued in Supplied by 
EASTMAN KODAK STORES, INC. 
mic Geol blishi . 1010 Walnut Street 1504 Young Street 

Econo ing Co Kansas City, Mo. Dallas, Texas 
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FIRST IN OIL 
1895 — 1940 


THE 


FIRST NATIONAL BANK AND TRUST COMPANY 
OF TULSA 


THE GEOTECHNICAL CORPORATION 


Roland F. Beers 
President 


1702 Tower Petroleum Building 
Telephone L D 711 Dallas, Texas 


Geology of North America 


Edited by Prof. Dr. Rudolf Ruedemann and Prof. Dr. Robert Balk 
Volume I: Introductory Chapters, and Geology of the Stable Areas 


Table of Contents: 

The Physiography of North America, by J. HARLEN Bretz 

General Geology of North America, by RupoLF RUEDEMANN 

The Greater Structural Features of North America: The Geosynclines, Borderlands, 
and Geanticlines, by CHARLES SCHUCHERT 

General Paleogeography of North America, by RupoLF RUEDEMANN 

Climates of the Past in North America, by RupoLF RuEDEMANN 

Geology of Greenland, by Curt TEICHERT 

Geology of the Arctic Archipelago and the Interior Plains of Canada, by E. M. KINDLE 

The Canadian Shield, by Mortey E. WiLson 

The Appalachian Plateau and Mississippi Valley, by CHARLES Butts 

Geology of the Southern Central Lowlands and Ouachita Province, by PAUL RUEDEMANN 

oe and Gulf Coastal Plain, by L. W. StepHENson, C. W. Cooke, and JuLia 

ARDNER 

Canadian Extension of the Interior Basin of the United States, by T. H. Crark, G. M. 

Kay, E. R. Cumrincs, A. S. WARTHIN, Jr., aand G. S. HuME 


With 14 Plates and 53 Text Figures (X and 643 Pages) 1939 
Price, bound, RM 16.— 
Published by 


Gebriider Borntraeger in Berlin (Germany) 


= 


Deismogra ph ws 
| 


wilh a“ loug record of efficient field operations SUCCESS— 
e f 
ful interpretations offered for contract anywhere 


oO 


EXPLORATION 


ne 


INDEPENDENT - 
ESPERSON BLDG. COM PANY HOUSTON, TEXAS 
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PRACTICAL PETROLEUM 
ENGINEERS’ HANDBOOK 


BY JOSEPH ZABA, E.M.M.Sc. 
Petroleum Engineer, Rio Bravo Oil Company 
and 
W. T. DOHERTY 
Division Superintendent, Humble Oil & Refining Company 


For a number of years there has been a growing demand for a handbook containing formulae 
and other practical information for the benefit of the man working in the production and drilling 
branches of the oil industry. So great has been this need that many engineers have tried to ac- 
cumulate their own handbooks by clipping tables, formulae and figures from scores of sources. 


The co-authors of this volume discovered by coincidence that each had been for a period 
of several years accumulating practical data which through their collaboration appears in this 
book. Both of them are men who have not only received theoretical training but who have had 
many years of practical experience as engineers in dealing with every day oil field drilling and 


production problems. 


As a result of this collaboration of effort the publishers of this volume feel that it is a most 
valuable contribution to oil trade literature. 


Its purposes are distinctly practical. The tables, formulae, and figures shown are practical 
rather than theoretical in nature. It should save the time of many a busy operator, engineer, 


superintendent, and foreman. 


TABLE OF CONTENTS 


Chapter |—General Engineering Data _ Chapter V—Drilling 
Chapter !|—Steam Chapter VI—Production 
Chapter !!l1—Power Transmission Chapter Vil—Transportation 


Chapter 1V—Tubular Goods 
Semi-Flexible Fabrikoid Binding, Size 6 x 9, 408 pages—Price $5.00 Postpaid 


Send check to 
THE GULF PUBLISHING COMPANY 


P. O. Drawer 2811 Houston, Texas 
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GIDDENS-LANE BUILDING 
SIREVEPORT,. LOUISIANA 


CABLE ADDRESS: WILBAR 
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LANE-WELLS 


GUN PERFORATES 
THE TOUGHEST 
JOBS WITH— 


@SAFETY 


@ CORRECT 
MEASUREMENTS 


@ MAXIMUM 
PENETRATION 


EXPERIENCED OPERATORS SAY—“CALL LANE-WELLS, THEY GET RESULTS” 


LANE - WELLS SERV- 
ICES AND PRODUCTS 
INCLUDE: Electrolog, 
Oil Well Survey Service, 
Directional Drilling, 
Packers, Liner Hangers, 
Bridging Plugs, Single 
Shot Survey _Instru- 


GENERAL OFFICES 
AND PLANT 


ment. Los Angles, Calif. 


In every field— 


SWELLS 


A exington Ave. 
ments, Orienting Equip- 5610 S. Soto St. 4 a p »* New York City, N.Y. 


their resulting high costs. 


up drilling operations. 


Through Mud Anolysis. 


El Portal, California Works. 
Beroid Mines and Plants © 
are maintained at edvan- 


BAROID SALES OFFICES: LOS ANGELES - TULSA - HOUSTON 


Drilling muds should contain a suitable 
amount of AQUAGEL to deposit a thin, im- 
permeable cake on the walls of the hole. 
This often prevents caving and sloughing of 
the hole. Muds, suitably weighted during 
drilling operations, prevent blowouts with 


AQUAGEL, BAROID and other Baroid 
Products, properly used, cut costs by mini- 
mizing drilling difficulties and thereby speed 


BAROID PRODUCTS 


JBROTEX-For Preventing or Regaining Lost Circulation. * AQUAGE 
for CEMENT-For Setting Casing ond Restoring Lost Circulation. 
© SMENTOX-For Reconditioning Cement-Cut Muds. * ZEOGEL-Special 

lo 


Control. BAROID WELL-LOGGING SERVICE — Formation Information 


3 
, ~ 
a 
out the United States. — 


RESEARCH? 


EQUIPMENT ? 


EXPERIENCE? 


ACHIEVEMENT? 


GEOPHYSICAL SERVICE? 


WESTERN GEOPHYSICAL COMPANY maintains the most mod- 
ernly-equipped and complete geophysical research labora- 


tory of its kind in the world, employing 42 trained technicians. 


WESTERN designs and manufactures in its own shops all types 
of geophysical instruments and equipment, including both 


large and small drilling units, used by its field crews. 


WESTERN draws from the combined experience of twenty ac- 
tive field crews, engaged in geophysical exploration in diverse 


localities, who are solving all types of geophysical problems. 


WESTERN is proud of the many oil fields which it has dis- 
covered for its clients in both California and Mid-Continent 
areas. It feels, however, that credit for these discoveries 
should be given to the excellent geological staffs of its clients 
under whose direction the various crews operated. It claims 
sole credit, however, for the accuracy of its results which are 


attested by every one of its clients without exception. 


Because WESTERN GEOPHYSICAL COMPANY has complete 
research facilities...equipment...experience... personnel... 
and has an outstanding record for successful results, it meets 
every requirement of operators desiring a complete and highly 
advanced geophysical service. y¢ Trained and experienced 


field crews are available for geophysical prospecting any- 


where in the United States or abroad. Your inquiries invited. 


WESTERN GEOPHYSICAL COMPANY 


HENRY SALVATORI, PRESIDENT 
MAIN OFFICE; EDISON BLDG., LOS ANGELES, CALIF. 
MID-CONTINENT OFFICE; PHILCADE BLDG., TULSA, OKLA. 
CABLE ADDRESS “WESGECO” 


| 
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ELECTRICAL WELL LOGGING 


SIDE WALL SAMPLING 


PRECISION GUN PERFORATING 


The same processes are applied outside the U.S. A. 


by Societe de Prospection Electrique, 30 Rue Fabert, Paris, France. 
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STEEP-F RONT | 
WAVE® 


ECHO-METER FLUID LEVEL 

MEASUREMENTS SUPPLY 

VITAL INFORMATION ON 
WELL CONDITIONS 


Now an established procedure in many oil 
fields, ECHO-METER Fluid Level measurements 
are of great value in decreasing pumping costs 
and in providing production characteristics of 
the well. Such vital information as bottom hole 
and reservoir pressure; well potentials; proper 
depth and optimum pumping rate—are all ob- 


tained accurately and at low cost by ECHO- 
OTHER SERVICE METER. 
HEADQUARTERS 


TUBING 
COLLAR — 
REFLECTIONS 


TUBING 
CATCHER 


A 


FLUID 
LEVEL 


The ECHO-METER Recorder is of the newest 

P. O. Box 392 direct-writing type—gives an immediate ink 

GREAT BEND, KANSAS record and eliminates delays of photographic 

- recording and developing. Utmost rapidity in 

making fluid-level shots results in measurements 

of highest accuracy, as the small changes in 
fluid level may be followed. 


P. O. Box 179 
MT. VERNON, ILL. 


P. O. Box 915 ECHO-METER provides an economical serv- 
LONGVIEW, TEXAS ice with the cost per well extremely low. Li- 
censed under 7 U. S. Patents Pending. 


/ 
| ig NO PULLING RODS 


Organized in 1929 + Phone West Los Angeles 34180 OR TUBING 


1063 Gayley Avenue + Los Angeles, Californi NO STOPPING OF 
yley os Angeles, California PRODUCTION 
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A National Research Council—A.A.P.G. Book 


RECENT 
MARINE SEDIMENTS 


PARKER D. TRASK, Editor, U. S. Geological Survey, Washington, D.C. 
A SYMPOSIUM OF 34 PAPERS BY 31 AUTHORS 


Prepared under the direction of a Subcommittee of the Committee on Sedimentation of the 
Division of Geology and Geography of the National Research Council, Washington, D.C.: 
Cart W. Correns, Stina GRIPENBERG, W. C. KruMBEIN, Po. H. KuENEN, Otto PRATJE, ROGER 
REVELLE, F. P. SHEparD, H. C. SteTson, PARKER D. Trask, CHAIRMAN. 


Members of Committee on Sedimentation: 
Exror BLACKWELDER, M. N. BRAMLETTE, Cart B. Brown, M.I. Gotpman, M. M. LetcuTon, 
H. B. Mizner, F. J. Petriyoun, R. Dana Russe tt, F. P. SHeparp, H. C. Stetson, W. A. 
Tarr, A. C. Tester, A. C. TRowsripce, W. H. TweNHOFEL, T. WAYLAND VAvuGHAN, C. K. 
WENTWORTH, PARKER D. Trask, CHAIRMAN 


This book is on the topic of Sedimentation and Environment of Deposition recently voted No. 
1 in geological research of most importance to the progress of petroleum geology,—in a poll 
of the 3,000 A.A.P.G. members and associates, conducted by the Research Committee. Through- 
out the book, the basic data—observational facts—are emphasized rather than speculative 
inferences. 


“This work on the recent marine sediments will be of great value to students of sediments, 
to classes concerned with studies of sediments, and to geologists concerned with mineral deposits 
in the sedimentary rocks, particularly the deposits of mineral fuels. The Subcommittee is to be 
congratulated on completion of the work.”—W. H. Twenhofel, University of Wisconsin. 


“The story of earth’s immediate yesterdays is written in deposits as yet unconsolidated, or 
but little consolidated. Geologists are becoming increasingly aware of their importance, but 
have needed more well-collated information than has been readily available. This book will 
do much to remedy the lack.”—Science News Letter (November 4, 1939). 


“Recent Marine Sediments is a valuable and helpful addition to geologic literature and should 
serve as a useful supplement to the Treatise on Sedimentation.”—Edwin D. McKee in Economic 
Geology (January-February, 1940). 
© 736 pages ; 139 figures 
* Bibliographies of 1,000 titles; 72 pages of author, citation, and subject index 
® Bound in blue cloth; gold stamped; paper jacket; 6x9 inches 


PRICE: $5.00, POSTPAID 


($4.00 TO A.A.P.G. MEMBERS AND ASSOCIATE MEMBERS, 
LIBRARIES, AND COLLEGES) 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA, OKLAHOMA, U.S.A. 


| 


Just this . . . Christmas trees provide 
undeniable proof of the accuracy of 
subsurface mapping. It has been the 
experience of our clients that the area 
described by Christmas trees in a 
proven field closely coincides with the 
contours of our subsu 


SEISMIC EXPLORATIONS, 


Reflection seismograph instruments of 
advanced design, modern technique 
and a thoroughly experienced person- 
nel... these factors have contributed 
to the accuracy of Seismic Sub-surface 
Maps. May we improve your explora- 
tion campaign, too? 


INC., HOUSTON, TEXAS 
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An A. A. P. G. book 


MIOCENE STRATIGRAPHY 
OF 


CALIFORNIA 


By ROBERT M. KLEINPELL 


This Work Establishes a Standard Chronologic-Biostratigraphic Section 
for the Miocene of California and Compares It with the Typical 
Stratigraphic Sequence of the Tertiary of Europe 


CONDENSED TABLE OF CONTENTS Page 

Paleogeographic Significance of the Foraminiferal Assemblages .............. 1l 
Historical Summary of Foraminiferal Data ...............cccecccccsceccees - 20 


’ Analysis of Stratigraphic Distribution of Foraminifera in the California“Miocene” 79 
—— Classification of the Marine Middle Tertiary 


Formational Correlations Within the California Province ...............eeeeeeeee 159 
Stratigraphic Position of Reliz Canyon Section with Respect to California 

Stratigraphic Position of Some Typical California Formations with Respect to 

Middle Tertiary Stage Sequence 160 

Age of California Stage Sequence with Respect to European Tertiary Column ... 168 


450 pages; 14 line drawings, including a large correlation chart in pocket; 22 full- 
tone — of Foraminifera; 18 tables (check lists, and a range chart of 15 pages). 
Bound in blue cloth; gold stamped; paper jacket: 6x9 inches. 
“One must admire the painstaking determination with which so many successive associations 
of Foraminifera were collected, identified and tabulated. Such labour would scarcely have been 
thought of without the stimulus which the search for oil has given to the detailed study of Foramini- 


fera. 
“This should be the standard work on the Miocene of California for years to come.” 
A.M.D. in “Nature,” Vol. 144 (London, December 23, 1939), p. 1030. 


PRICE: $5.00, POSTPAID 
($4.50 TO A.A.P.G. MEMBERS AND ASSOCIATES) 
The American Association of Petroleum Geologists 


BOX 979, TULSA, OKLAHOMA, U.S.A. 
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UNITED GEOPHYSICAL COMPANY 


169 NORTH HILL A VEN PAS ADEN I. F 


PERS OnnE, 

PROVEN METHOD. | 
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What are best modern methods 
of petroleum recovery? 


Here is a thorough-going description and analysis of the most recently developed 
methods and devices for promoting production efficiency in the oil industry,—from 
completion of wells to transportation of the products to market. 


Just Published 
Petroleum Production Engineering 
OIL FIELD EXPLOITATION 


By Lester C. UREN 
University of California 
New Second Edition. 741 pages, illustrated, $6.00 
Not too technical in style, this book brings to all interested in the petroleum-producing industry 
best methods of draining petroleum from its reservoir rocks, bringing it to the surface and pre- 


paring it for shipment, caring for and removing impurities from the crude petroleum; and 
designing, constructing and operating pipe lines at maximum efficiency. 


May be ordered from 
THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA, OKLAHOMA, U.S.A. 


For modern viewpoints 
on the centre of the earth 


See this authoritative review of theory and experiment by nine prominent 
geophysicists, thoroughly summarizing the important work of the past 
fifteen years. 


INTERNAL CONSTITUTION OF 
THE EARTH 


A Physics of the Earth Monograph, prepared under the 
auspices of the National Research Council, Washington, 
D.C. 


Edited by Beno Gutenberg | 
Professor of Geophysics, California Institute of Technology 


413 pages, 634 x 93%, $5.00 


These specialized treatises thoroughly review recent research and the 
present status of our knowledge of the interior of the earth. They 
discuss the elastic properties of the earth’s crust and its relation to 
the interior, the various hypotheses of the development of the crust and 
their implications, evidence of the interior of the earth derived from 
seismic sources and from deep-focus earthquakes. Practical Geologists 
will find this a valuable and useful volume. 


Order from 
The American Association of Petroleum Geologists 
Box 979, Tulsa, Oklahoma 
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Now - - 


A complete exposition of the little-understood principles of sedimentation 


Geologists will welcome this book which treats sedimentation from the standpoint of environmental 
ioe that have a major influence on production, transportation, deposition, and subsequent modification 
of sediments, 


Just Out! PRINCIPLES OF SEDIMENTATION 


By W. H. Twenuor £1, Professor of Geology, University of Wisconsin, 610 pages, illustrated. .$6.00 


Fifteen chapters give sources of sediments; the various methods by which sediments are transported 
from sources to site of deposition; the various products which result from operation of sedimentary 
processes; and the various structures which arise as a consequence of deposition. 


May Be Ordered From ; 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA, OKLAHOMA, U.S.A. 


REVUE DE GEOLOGIE REVIEW OF GEOLOGY 
et des Sciences connexes and Connected Sciences 
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